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SPECIFICATIONS | | 


General 
Video recording system: . Rotary two-head helical scanning 
Video signal: CCIR standards, PAL colour 
Storage temperature: —20°С to +60°C (—4°F to +140 F) 
Aerial: 75-ohms external aerial terminal 
for VHF and UHF 
CCIR B.G. system 
VHE channels E2-E12 
UHF channels E21-E68 
(a total of up to 10 preselected 
channels) 
UHF channels E31 to E39 (var- 
iable) 75-ohms unbalanced 
220V AC 50 Hz 
44W 
14kg (30.9 Ibs.) 
475 x 178 x 386mm (W/H/D) 
(18.7 x 7.01 x 15.2 inches) 

| (W/H/D) 


Channel coverage: 


AERIAL output signal: 


Power requirements 
Power consumption 
Weight: 
Dimensions: 


Video | 
Input: VIDEO LINE IN: 

Phono-type connector 

1.0V (p-p) 5 (p-p) 
75-ohms unbalanced, sync. neg- 
ative | 
VIDEO LINE OUT: 

Phono-type connector 

1.0V (р-р) + 0.1% (р-р), 
75-ohms unbalanced, sync. neg- 
ative 


i to noise Better than 42dB 














AUDIO LINE IN: 

mini-jack, 68k-ohms, —10 dB 
MIC: 

mini-jack, —70 dB 

suitable for microphone with 
more than 680-ohms impedance 
AUDIO LINE OUT: 

mini-jack, less than 10k-ohms, 
—5dB, unbalanced 

(load: more than 50k-ohms) 

50 Hz to 8,000 Hz 

Better than 40dB 

Less than 496 at 400Hz 


Input: 


Frequency response 
Signal to noise ratio: 
Audio distortion: 


Tape transport 
Tape speed: 
Maximum recording time: 


18.73mm/sec. 

2 hours 10 min. 
cassette) 

3 hours 15 min. (with L-750) 
Within 3.5 min. (L-500) 
Within 3.5 min. (L-500) 


(with L-500 


Fast forward time: 
Rewind time: 


TIMER 
LCD digital display 
Count down from Quartz oscil- 
lation 


Desing and specifications are subject to change without 
notice. 


Caution: The unauthorized recording of television рго- 
grammes and other materials may infringe on the 
rights of others. 
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SECTION1 GENERAL 


GENERAL 


) TIME ADJUST/TIME/ 
PROGRAMME 


Tape counter reset Button 
Tape counter 


4) COUNTER MEMORY 
Switch 


© PROGRAMME QUICK 
SELECT Switch 


Q TV/VTR Switch 










@ Channel preset sectic 


Channel set Button 
HOUR set Button 


MINUTE set Button 
— DAY set Button 















Cassette 
compartment 


@ PROGRAMME 
@ PAUSE/SPEED MEMORY Switcl 
Switch 4) Programme set 
Q FRAME Switch Button 
CHANNEL Selector 


(B TRACKING Knob 

Фф AUDIO DUB Button 

— —— (p RECord Button 

Ф PLAY Button 

(D FAST Forward/P-SEARCH Button 
(B STOP Button 

(p REWind/P-SEARCH Button 


@ EJECT Button 


@ FUNCTION Switch 
Ө MiCrophone input 
Q REMOTE control jack 
Q SPEED CONTROL Knob 


@ INPUT SELECT Switch @ AUDIO IN Terminal 
@ AERIAL IN Terminal | @ AUDIO OUT Terminal 
@ AERIAL OUT Terminal 


(B VTR UHF OUTput 


Q MAINS Switcl 





@ VIDEO IN Terminal @ VIDEO OUT Terminal 
Ф) CAMERA Terminal | d TEST SIGNAL Switch 


@ MAINS Switch 
Turn this switch on at the rear of the VIR. The 
STAND-BY lamp and clock indication will come 
ON. Turn this switch off before going out to con- 
serve energy and for safety. 
NOTE: If MAINS Switch is turned off, the clock 
and channel memory are lost. 


@ FUNCTION Switch 
Set to ON position to make the VTR ready for 
operation. The STAND-BY lamp goes OFF and 
FUNCTION lamp will come ON. For time, opera- 
tion, set this switch to TIMER position. When the 
unit is not in use return the switch to STAND-BY. 


@ MIC (microphone) input terminal 
This terminal is provided to connect a microphone. 
When a microphone is connected to this terminal, 
the audio signal from the microphone is always 
recorded. Use this jack for audio dubbing and 
recording with a camera when the built in camera 
mic is ineffective. | 


@ REMOTE CONTROL JACK 
When the remote control unit is connected to this 
2 JACK. It is possible to control the various functions 
(EX; PAUSE, STILL, SLOW and FRAME by 
FRAME) from the comfort of your armchair. The 
Various controls can be operated by the push of a 
button on the remote control unit. 


@ SPEED CONTROL Knob 
You can shift the picture from still to double speed 
during the playback mode by controlling this knob. 
(THE PAUSE/SPEED switch must be depressed 
before.) Some noise may appear on the Picture but 
it is anormal condition. 


о FRAME Switch 
When the FRAME Switch is depressed in the still 
mode of speed control during the playback opera- 
tion, the frozen picture advances one frame. 
The frozen picture advances frame by frame auto- 
matically when this Switch is kept depressed. 


@ PAUSE/SPEED Switch 
When recording a tape, you can stop the operation 
temporary by depressing this switch. When playing- 
back pre-recorded tape, you can obtain any playing- 
back condition from still mode to double speed of 
picture movement as well as normal movement by 
depressing this switch and adjusting the SPEED 
control knob. Within about 3 minutes of depressing 
this switch, above mode will be released auto- 
matically to protect the tape from possible damage, 
but you can release it manually by depressing this 
switch or STOP button. 


Ө ту//тв Switch 

Тһе TV/VTR Switch should be placed into the ТУ 
position while viewing an off-air TV prograrnme. 
But this Switch should be placed into the VTR posi- 
tion when viewing the TV programme from the 
built-in tuner. - | 

When the PLAY Button is depressed, the recorded 
programme is played back via RF ünit onto the TV 
receiver in any position of this Switch. 


@ POS (Programme Quick Select) Switch 


This switch is very convenient for locating the start 
position of a programme in a Video Cassette, tape 
that containes several programmes. If the tape is 
on the Fast Forward or Rewind mode while this 
switch is positioned at ON, the tape movement 
automatically stops between programmes. However 
this switch does not work during picture search 
operation. 


COUNTER MEMORY Switch 

This switch is used to locate a particular point from 
which the viewer wishes to operate the playback 
mode. | 
With the Counter Memory switch ON, the tape 
stops automatically during rewind when the counter 
reaches 9999. 


EJECT Button 

Used to open the cassette compartment. The cassette 
compartment will come up about 4 seconds after 
this button is depressed and you can take the video 
cassette out. 


REW (rewind)/P-SEARCH Button 

If you depress this button during the playback 
mode, you can search the programme, with the 
picture in reverse some noise may appear on the 
picture, but this is normal. 


STOP Button 
Depress to stop. 


FF (fast forward)/P-SEARCH Button 

If you depress this button during the playback 
mode, you can search the programmes with picture 
moving. Some noise may appear on the picture but 
this is normal. 


PLAY (playback) Button 
Depress for reproducing pre-recorded tape. 


RECord Button 

Depress for recording. (This button cannot be de- 
pressed when the safety tab has been removed from 
the video cassette. This can save you from destroy- 
ing valuable pre-recorded tapes.) 


AUDIO DUB (dubbing) Button 

Allows you to record your own sound on previously 
recorded cassette using either your microphone or 
audio system. The previously recorded sound will be 
completely erased. (This audio dub button also 
cannot be depressed if the safety tab is removed.) 


TRACKING Knob 

Controls for minimizing noises appearing in hori- 
zontal picture lines in the playback mode of opera- 
tion. To be set in the center position when recording. 


PROGRAMME MEMORY Switch 

This switch sets the three programmes of the ON 
and OFF positions of the Programme Timer with 
the TIME ADJUST/TIME/PROGRAMME Switch 
(21) and the Programme Set Button (20). 


@) Programme set Button 


These four buttons are used to set the timer func- 
tion of the VTR so different programmes can be 
fecor ced as you want to record them. 
HOUR set Button 
Push the HOUR button and the time is advanced 
by one hour. 
Hours are advanced rapidly when this button 15 
pressed for more than one second. 
‚ * MINUTE set Button 
Push the MINUTE button and the time advances 
by one minute. 
Minutes are counted up rapidly when this button 
is pressed for more than one second. 
* CHANNEL set Button 
This ts a Channel Selector button used when re- 
cording with the Programme Timer. 
* DAY set Button 
This button sets the programme recording day to 
the current date. 


TIME ADJUST/TIME/PROGRAMME Switch 
Used for adjusting to present time and setting timer. 


Channel preset section 

The Channel preset section is used to select and set 
the broadcasting channels in the Microcomputer 
memory channels. Refer to the description of 
Microcomputer Channel Adjustment for further 
details. 


VTR UHF OUTput 
UHF output channel of RF unit is adjustable in 
your area among the channel E31-39 on the TV. 


AERIAL IN terminal 

Connect the antenna line from a AERIAL (VHE/ 
UHF) to this terminal for recording of TV pro- 
grammes. 


AERIAL OUT terminal 

Used when VTR recorded tapes are played back on 
a TV set screen. Interconnect this AERIAL output 
terminal and the AERIAL IN terminal of the TV 
set by the supplied coaxial cable. 

This terminal is related to the TV/VTR switch at 
the front panel. Set the TV/VTR switch to TV 
when you want to watch a television programme 
with VTR powered. During the playback mode, 
switch will be automatically selected to VTR 
position by means of an electric switch. 


@ TEST SIGNAL Switch 


Once the TV receiver is adjusted for use with the 
VTR and channels are pre-set on the VTR, you can 
view and/or record the programmes selected by de- 
pressinc one of the channel select buttons on the 
VTR. Moreover, you can record a selected pro- 
gramme on the VTR while viewing a different selec- 
tion on the VTR. 

First the TV must be adjusted to accept the VTR 


 out-put channel from the RF unit that is contained 


in the compartment at the rear of the VTR. 

Proceed as follows: 

1. Perform the connections and set the MAINS 
Switch to ON. | 

2. Set both the FUNCTION Switch and the TEST 
signal switch at the rear of the VTR to ON, and 
the TV/VTR switch to VTR. 

3. Turn on the TV. 

4. Adjust one of the TV's unused channel selectors 
in the range of the RF unit out-put channel 
between UHF *31-39 until a black and white 
pattern is clearly displayed on the TV screen. 


VIDEO IN Terminal 

Used for connecting a TV camera or other video 
equipment. When using this terminal, set the INPUT 
SELECT switch (31) to LINE side. 


VIDEO OUT (video signal output) Terminal 

A video signal during both recording and playback 
can always be obtained from this terminal. You can 
feed the video signal of this terminal to other video 

equipment. | 


AUDIO IN (audio signal input) Terminal 

An audio signal during both recording and playback 
can always be otained from this terminal. The audio 
signal of this terminal can be fed to audio equipment. 


AUDIO OUT Terminal 


An audio signal is available both during recording 
and playback for use by other equipment. 


INPUT SELECT Switch 

Set the switch to the TV position when recording a 
TV programme using the VTR tuner. Set to LINE 
position when using a TV camera which is con- 
nected to MIC or AUDIO IN and VIDEO IN. It is 
also possible to connect your camera to CAMERA 
(DIN) input instead of connecting VIDEO IN and 
MIC input. 


CAMERA Terminal 

Use this DIN connector for single cable connection 

of the video, audio and remote start/stop signal. The 

potional black/white and color cameras are equipped 

with DIN connector, located on the rear. 

Note:Do not connect VIDEO IN and CAMERA IN 
(32) (6-pin camera input) at the same time. 
Do not attempt to connect two cameras or 
other video equipment at the same time ` 
into this terminal and the VIDEO IN terminal 
as video signal mixing can not be done by this 
method and the cameras may be damaged. 


СОММЕСТІОМ 
AERIAL ТУ Cable Connection 


Connect a 75 ohm coaxial cable from a AERIAL (УНЕ/ 
МНЕ) to AERIAL IN terminal at rear of the VTR. 
Connect between AERIAL OUT terminal of VTR and 
AERIAL terminal of TV receiver with a 75 ohm coaxial 
cable. 

(Please keep the input select switch to the TV position.) 


| 75-ohm coaxial cable 


" 
© 






to UHF 
antenna terminal 








TV RECEIVER ` 


From AERIAL (VHF/UHF) = 
(Coaxial Cable) | 
AERIAL Terminal 





RU 


CHANNEL SETTING 


The Channel Selectors are pre-adjusted at the factory to 


a range of common channels, but these might not suit x AX 
your requirements or your local programme channels. 
However, before changing the channel arrangement, touch 2 \_ е Е) 


each of the selector buttons in turn to see which channels 
are correctly tuned. As you do this the programmes will 
appear on your television screen and final adjustment of 
your receiver can be done for correct colour, etc. 














мм MEM 


















If you wish to change the channel arrangement, proceed ТЫ | 00000000 ТИ 
as follows: == |_ Я 










та: 





1. Open the tuning control cover which is located іп 
the right-hand corner of the top of the recorder. 





с> 


--- | PRESET 


6 RECEIVE _ __ 








2. Set the PRESET/RECEIVE switch to PRESET. 


3. Set the AFC switch to OFF to disable the Automatic 
Frequency Control. | 


4. Touch the channel selector button you wish to tune. 
The light above the button will show that it has 
been selected. | 


b. If you are tuning in channels 2, 3 or 4, set the 
CHANNEL: BAND switch to the I position. If you 
are tuning in channels 5, 6, 7, 8, 9, 10, 11, or 12, set 
the CHANNEL BAND switch to the III position. 
If you are tuning in channels 21 through 68, set the 
CHANNEL BAND switch to the U position. 


I: Lower VHF band (cahnnels 2— 4) 
III: Higher VHF band (channels 5—12) 
U: UHF band 


| | 2 снамме. 7 


: 
i 


=== o 











TUNING 
HIGH 






(channels 21—68) 





BAND SW 6 


U 


Ш 
| 5 


6. Tune the programme you require by turning the 
TUNING control until a good quality picture is 
received. 


7. The red indicator to the side of the control shows 
the approximate channel number, and if it is at the 
end of the scale the control will click as it is turned. 
If this occurs, turn the control in the opposite 
direction. 


8. When the programme is correctly tuned, press the 
MEMORY button to store the tuning information in 
the tuning memory. The red MEMORY indicator 
must go out as you press the button. If this does not 
happen, the memory has failed to function and you 
should try again. 


9. Repeat steps 4 to 8 for any other channel selector 
you wish to use. 


10. After you have tuned all the channel selectors, make 


sure that you set the PRESET/RECEIVE switch to 
the RECEIVE position. 


11. Reset the AFC switch to the ON position to ensure 
continued accurate tuning. | 


Channel Indicator Label 


The Channel Indicator Label can be pulled-out from the 


side of the recorder and the indicators re-arranged to suit 
you own requirements. 


TV ADJUSTMENT and CHANNEL PRE-SETTING 
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Adjust one of the TV's unused channel selectors in the range of the RF unit output channel between UHF E31-39 until a 
black and white pattern is clearly displayed on the TV screen after setting the TEST SIGNAL Switch to ON. 





TOOL AND JIGS REQUIRED 






NAME 





Tape Guide Adjustment Jig 

Forward Back-Tension Measurement Jig Fixture 
T type Torque Measurement Cassette 

R-F type Torque Measurement Cassette 

Tension Regulator Forward Position Jig Fixture 
DC Motor Gear Spacer 

Loading Ring Clearance Gauge 


Cassette Reference Plate 





Tension Regulator Bending Jig Fixture 





Rotating Head Disc Alignment Jig Fixture 











(Eccentricity Gauge) 

Jig plate (Eccentricity Gauge) 
Tension Gauge (Max. 100g) 
Tension Gauge (Max. 200g) 
Tension Gauge (Max. 500g) 
Inspection Mirror 

Eccentric Screwdriver 
Alignment Tape (KR5-1C) 
Forward Tension Alignment Jig 
Oil Injection Kit | 











CODE МО. 


70909036 
70909025 
70909031 
70909030 
70909037 
70909017 
70909018 


70909019 


70909020 


70909021 
70908007 
70909024 
70909012 
70909029 
70954001 
70909023 
70909032 
70909005 
70956001 


Note: ©.. 


JIG NO. 


SL-0002 
SL-0003 
SL-0004 


SL-0006 
SL-0007 


SL-0008 


WVU 


SL-0009 


SL-0012 
SL-0013 
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SECTION 3 ELECTRICAL DESCRIPTION 


3-1. BETAFORMAT RECORDING SYSTEM 


3-1-1. General 
A high density recording is performed in this machine for 
reducing the sizes, weights, and prices of the VTR itself and 
the cassette as a domestic VTR. The following recording | 
system is adopted for the high density recording. 7 head tip 
1. Overlap Recording 
An overlap recording for which the guard band between 
the video tracks is reduced to zero is performed. (See 
Fig.3-2.) In this case the crosstalk from the adjacent ия 
tracks causes trouble. The crosstalk іп the luminance | to tape 
signal is removed by providing +7° azimuth between the 
two video heads in order to utilize the azimuth loss in | 
high frequencies. Fig. 3-1. Azimuth of video heads 
The luminance signal is shifted by 1/2 fH to offset the 
crosstalk. (See Fig. 3-1.) The crosstalk in the chroma 
signal is removed by a new colour recording system be- 





cause its frequency is rather low and the azimuth loss is Tape width — 1/2 in. (12.65 mm) 
not so large. Video Track width 32.8 um 
2. Short Wave Length Recording Video width 10.6 mm 


Control Track width 0.6 mm 
Audio Track width 1.05 mm 


Since the diameter of the head drum is 74.5 mm, the 
relative speed of the video head and the tape is 5.8 m/sec 
and the highest recording wave length (frequency which 
can be recorded) becomes short, 0.7 um. The gap width 
of the video head is narrowed to 0.4 um to realize the | tape movement 
short wave length recording and the playback sensitivity Mee ———— 
in the short wave length is improved with the tape 
magnetic material (СгО,, Со-Еез Од). 

3. Narrow Track Recording 
The track width of the video head is narrowed for reduc- 
ing a tape consumption and the narrow track recording 
with a track pitch of 32.8 um is performed. In addition 
to it, the tape speed is slowed down to 18.7 mm/sec. 

4. Small Volume Tape 
The tape thickness is reduced to 20 ит (in L-500). 
The thickness and the tape width of 1/2 inch reduce the D 
volume of the tape. 








Note: Tape seen from magnetic sensitive surface 


Fig. 3-2. Magnetic tape pattern 
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3-1-2. Colour Recording System 

The PAL colour signal system is the Y and C separation 
system. The Y signal is FM-modulated and the chroma 
signal is frequency-coverted to a low frequency range for 
the AM recording. 

The Y Signal is FM-modulated in a frequency deviation 


range from 3.8 MHz to 5.2 MHz in the FM modulator. If- 


the chroma signal is down-converted from 4.43 MHz, a 
crosstalk interference due to the chroma signal recorded on 
the adjacent track is caused in the PLAYBACK mode 
because of the overlap recording. 

For removing the crosstalk, a frequency difference of 1/4 
fH is provided by setting the chroma signal frequency to be 
recorded on the A track to (44—1/8) fH and the one to be 
recorded on the B track to (4441/8) fH and the signals 
having the 1/4 fH frequency difference are fed to the comb 
filter where the crosstalk is removed. Since the conversion 
carrier in the A field is 4.43 MHz*(44—1/8) fH in the 
PLAYBACK mode as shown in Fig. 3-4, 4.43 MHz is 
obtained as the chroma signal and 4.43 MHz —1/4 fH is 
produced as the crosstalk. See Fig. 3-4. 

The wave cycle T of the 4.43 MHz chroma signal in one 
horizontal sync signal section is, 


_ 4.43359375 MHz 
© 15.625 kHz x 2 


In two horizontal sync signal sections, (284—1/4) x 2 = 
586—1/2 waves exist. The 4.43 MHz—1/4 fH = (284—1/4) 
. fH—1/4 fH = (284—1/2) fH which is the crosstalk com- 
ponent has the (284—1/2) x 2 = 567 waves in the two hori- 
zontal sync signal section. 


= 284--1/4 
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Since the 4.43 MHz chroma signal is an opposite phase in 
the 2H DL output and the 2H DL input and the crosstalk 
component is a same phase, if a subtraction is performed, 
only the 4.43 MHz chroma component can be extracted. 

In contrast with the A field, 4.43 MHz as the chroma signal 
and 4.43 МН2+1/4 fH as the crosstalk component аге 
produced in the B field and these are fed through the 2H 
comb filter in order to extract the 4.43 MHz component. 


New APC and AFC systems are adopted for elimination of 
the phase variation of the chroma signal due to jitter, etc. in 
the record/playback processes. The conventional system 
(M system) eliminates the phase variation mainly in the 
APC circuit. The AFC circuit detects large variation in the 
tape speed with the playback horizontal sync signal and 
moves the operation point of the APC circuit, enlarging the 
APC lock range. 

In this machine the low-converted chroma frequency for 
recording is (44+1/8) fH synchronized with the horizontal 
sync signal frequency (fH) of the video input signal. As 
shown in Fig. 3-5, the (44 x 8 + 1) fH VCO (Voltage 
Controlled Oscillator) produces a signal (44 x 8 + 1) times 
the horizontal sync signal and the produced signal is 
counted down to 1/8. The sum frequency of the counted- 
down signal, (44 + 1/8) fH, and the output of the 4.43 MHz 
crystal oscillator is used as the frequency conversion carrier 
for removing the phase variation. 

There is a loop which counts down the VCO output to 


44 1 

44 х 8 = 1 and to 44 for the phase comparison with 
the comparison with the horizontal sync signal and controls 
the VCO with the difference signal obtained from the com- 
parison. This loop is called the AFC. 

The chroma and the Y-FM signals are recorded with the 
above frequency relationship. 

The horizontal sync signal phase variation of the playback 


video signal is equal to approx. 44 + 1/8 of the phase 
variation of the (44 + 1/8) fH playback down-converted 
chroma signal. A signal (44 + 1/8) times the frequency of 
the playback horizontal sync signal is produced in the AFC 
loop just as in recording. The frequency conversion, utiliz- 
ing the sum frequency of the produced signal and the 4.43 
MHz output of the crystal controlled oscillator, cancels the 
phase variation of the chroma signal. (See Fig. 3-7.) 

Most of the frequency variation of the chroma signal is 
eliminated only in the AFC loop and the variation is 
eliminated in the common APC loop. In the APC loop, the 
phase of the pilot burst signal of the chroma signal con- 
verted to 4.43 MHz is compared with that of the reference 
4.43 MHz crystal controlled oscillator and the variable 
frequency crystal oscillator is controlled by the obtained 
error voltage. The phase of the variable frequency oscillator 
output is compared with that of the burst signal of the 
input chroma signal in the RECORD mode to produce 4.43 
MHz as pilot burst signal. 
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3-2. VIDEO SYSTEM CIRCUITRY 
The video system circuitry consists of the circuits on 
the PW2109 and the PW2108 boards. 
The record/playback processing circuits for the chroma/ 
luminance signals are on the PW2109 board. The video 
Circuitry is highly integrated with ICs as shown in 
Fig. 3-8. 
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3-2-1. | Luminance Signal System Circuit | 

The luminance signal system circuit has three ICs, 
ТА7637Р, CX134A, апа TA7636P. TA7636P contains 
the process circuits of the recording system such as 
the AGC, clamp, FM modulator and other circuit. 
CX134A contains the playback pre-amplifier, RF 
switcher, limiter, and dropout compensator. TA7636P 
contains the FM demodulator, noise canceller, Y/C 
mixer, and other circuits. 
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Fig. 3-8. Video Circuit IC Block Diagram 
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Video 


| R492 R384 


[Video Input] 

The video signal supplied to the VIDEO IN connector 
is terminated by PO120n the Antenna Terminal Board. 
The video signal obtained in the tuner block 15 sup- 
plied direct to Input Select switch 51 which selects 
TV or LINE IN. 

The output from the Input Select switch $1 is sup- 
plied to the VIDEO IN (P201) terminal on the PW2109 
and applied to pin 1 of IC401 (TA7637P) via attenuator 
(consisting of R341, R342). | 


[AGC Circuit and Y-FM Modulator] ..... PW2109 
ІС401 (TA7637P) processes the video signal from the 
AGC to the FM modulator and supplies the Y-FM sig- 
nal to the PW2108. 

The video signal applied to pin 1 is regulated to a con- 
stant amplitude in the AGC circuit. The AGC is a sync 
type AGC. The standard ratio of the video signal to 
the sync signal (V/S ratio) is 0.7Vp-p to 0.3 Vp-p. 
A video signal level varies depending on the contrast 
ratio of a picture. A simple peak AGC system works 
to keep the composite video signal constant, which 
causes to vary the amplitude of the sync signal. There- 
fore the sync type AGC detects the sync amplitude, 
which is not related to the contrast ratio of a picture, 
and functions to make the amplitude constant. To 
detect the sync amplitude, a pulse is inserted into the 
back porch of the horizontal blanking of the video 
signal (See Fig. 3-9). 
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Fig. 3-9 


The video amplitude is fixed by the pulse amplitude 
in the detection of the video signal and any variation 
in the sync amplitude can be detected. But when the 
video component in the input video signal is more than 
105%, which is determined by R451, the peak AGC 
circuit functions so that the composite video signal 
becomes constant. The pulse inserted for the AGC is 
obtained by delaying the horizontal sync signal from 
the sync separator output. 

The AGC circuit is shown in Fig. 3-10. 
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Fig. 3-10 АСС Circuit (TA-7637P) 


Тһе luminance signal output from ріп 3 is supplied to 
the sync separation section at pin 5, the clamp and 
AGC detection section at рт 9 through low pass filter 
(7301), 0.2usec delay line (2302) and buffer 0407. 
The sync separator is between pins 5 and 7. It extracts 
the sync signal which is clamped by feedback and 
sliced. The R347 and C407 circuit connected to input 
pin 5 is a low pass filter for rejecting noise. The sync 
signal output from pin 7 is supplied through the AGC 
pulse mix circuit, to the AGC detection section from 
pin 10. 


It is also supplied internally to the clamp stage for the 
sync tip clamp of the video signal. The signal applied 
to ріп 9 is processed for the sync tip clamp with the 
sync separation output in the clamp stage and supplied 
to the FM modulator section and the AGC detection 
section. 


The horizontal sync separation output is delayed in the 
integrator network consisting of R348, R349, R360, 
and C409, supplied to the AGC detection stage, and 
inserted into the horizontal blanking of the clamp 
circuit. (See Fig. 3-10.) 

The integrator type pulse delay circuit is employed 
to eliminate noise in this machine instead of a differ- 
entiator type pulse delay circuit in former machines. 





The delayed pulse inserted as shown in Fig. 3-9 so 
that it overlaps with the horizontal sync signal апа 
the horizontal blanking porch. The detected output 
from DC amplifier in the IC is filtered by C402 and 
C403 at рт 2 and applied to the AGC control ampli- 
fier. (See Fig. 3-10.) 


The circuit between pins 1 and 3 of IC401 (TA7637P) 
is the AGC control amplifier. The AGC control is 
changeability by current flows from power: supply 
circuit to pin 2 and output of peak AGC circuit is 
added to pin 2. The AGC output from pin 3 is supplied 
to the direct E-E circuit. This E-E output is supplied to 
the PB/REC output switch circuit of 1С402 (TA7636P). 
Тһе Е-Е 4.43 MHz trap is controlled by 0408. 0408 
turns off in the colour mode and does not function as 
a trap. In the B/W mode, the colour killer output be- 
comes 0 V and O4068 turns on, acting as a 4.43 MHz 
trap. 


The trap extracts the burst signal, not the chroma 
component in the direct E-E output, by the burst 
flag so that the B/W mode is set up on the monitor 
TV without fail when the B/W mode is set up on the 
VTR side in the RECORD mode by the functioning 
of the colour killer circuit. 


The sync tipped video signal goes through the non- 
linear emphasis circuit and is frequency-modulated. 


(See Fig. 3-11.) 
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Fig. 3-11 Luminance Non-linear Pre-emphasis апа 
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Тһе non-linear emphasis circuit comprises the compress 
circuit and the pre-emphasis circuit and is connected 
to the pins 15 and 16 of ІС401. The compress amount 
is adjusted with R353. The compress operation is per- 
formed by utilizing the non-linear characteristic of 
diodes D413 and D414 which are temperature-com- 
pensated Бу 0424. The white-clipped output is sup- 
plied to ріп 16 of ІС401 and frequency-modulated. 
The FM modulator employsan astable multivibrator 
which oscillates at the frequency determined by C416. 
The frequency varies in proportion to the level of the 
video signal applied to the modulator. The oscillating 
frequency is adjusted by varying the duty of the out- 
put waveform with R355 and the bias current with 
R354. The 1/2 fH shift is performed every field with 
the RF switching pulse. The deviation is adjusted by 
varying the AGC set current with R351 for varying 
the video signal amplitude. 

The FM modulated output goes through the 685 kHz/ 
689 kHz trap {consisting of C418 and L303), to 0404 
апа 0405 where it is limited softly, and is supplied to 
the record amplifier section on the PW2108. 
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A field: (44 —1/8) fH = 685 kHz 
B field: (44 + 1/8) fH = 689 kHz 





RECORDING AMPLIFIER, PW2108 ` 


The Y FM signal applied from the Video Circuit board | 
PW2109 is fed to the Y recording amplifier Q101 to 
amplify in a specified frequency response. The Y FM 
signal is further amplified by the succeeding amplifier 
Q102 to a level enough to activate the video heads. 
Before activation, the Y FM signal output of Q102 
passes the output transformer T101, R114, and R115 
to the record/playback switch S101. The selected 


signal is applied through the terminal P101 and the 
rotary transformers T301 and T302 to the video heads. 


Similarly, the low frequency (685 kHz/689 kHz) con- 
verted chroma recording signal applied from the Video 
Circuit board PW2109 is amplified through the chroma 
recording amplifier Q103 to a level enough to activate 
the video heads. Before activation, the chroma signal 
output of Q103 passes R117 and R116 to mix with the 
Y FM signal. The Y FM signal and chroma signal are 
frequency-mixed in each path to the video head, as the 
Y FM signal has been high-passed above the chroma 
signal band as stated. | 

L101, connected to the emitter of Q103, compensates 
the differential characteristic of the video heads in a 
decreasing frequency response of 6 dB/oct. The Y FM 
signal is recorded or played back at a rather high signal- 
to-noise ratio as it serves like the high-frequency AC 
bias in an Audio Tape recorder, while the chroma 
signal is AM-recorded. | 


T301 


Video Head 


7302 


Video Head 


C105 


Fig. 3-12 Recording Amplifier 
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Тһе RF signals output of the RF switchers pass the 
amplifiers and emitter followers to pins 16 and 17. 
The output signals in the two routes are mixed in the 
resistor network, consisting of R125 and R126, to 
form a serial signal as a playback input signal. 

The serial signal the chroma component of which is 
eliminated through the high-pass filter, consisting of 
C117, C118 and L110 is fed to pin 14. 

The RF signals containing the chroma component, also, 
are mixed in series by R123 and R124. The serial signal 
is supplied to pin 2 of the terminal P202 on the Video 
Circuit board PW2109. 

In the special playback operation, such as slow, still 
and frame by frame, MODE signal is applied from 
Speed control circuit PW2117 to pin З of 1С108 to 
stop the DOC operation. 

Because, trigger level of Schmit trigger circuit is locked 
out by this MODE signal. 

The Y FM signal passes the limiter amplifier, which 
prevents possible waveform distortion for excessive 
input signal, but not acts as limiter. The main limiter, 
which has a limiter gain around 25 dB, restricts the 
amplitude of the playback Y FM signal to eliminate a 
change of the signal amplitude. The signal output of 
the main limiter normally passes the DOC switch to 
the output amplifier, the signal output of which is fed 
out from pin 4. 
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The playback Y FM signal at pin 4 passes the emitter 
follower O106, the output of which is applied through 
pin 25 of the terminal P103 on PW2108 and pin 6 of 
the terminal P202 on PW2109 to the FM demodulator 
іп ІС402 (TA7636P). The output of 0106, also, is fed 
to the 1 H delay line. The 1 H delayed signal is con- 
nected through pin 6 of IC108 to the DOC switch. 

The DOC limiter slightly restricts the signal to elimi- 
nate a change of the signal amplitude other than a 
dropout portion on the tape, if any. The output of 
the DOC limiter is detected as pulse by the detector 
R135, and C124 connected to pin 7 smooths the 
detected dropout pulse. The dropout signal is fed to 
the Schmitt trigger, which shapes the waveform to 
switching pulse. R156 is used to adjust the DOC level, 
or the dropout compensation sensitivity of the Schmitt 
trigger. The DOC switch, then, is turned to pin 6 to 
allow the 1H delayed signal to be inserted in place 
of the dropout line. This prevents the dropout from 
deteriorating the picture quality. The detected dropout 
pulse, also, turns on or off O107, connected to pin 2, 
to short or open R136 accordingly. This provides а 
on-off hysteresis effect for the DOC switch. 
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Fig. 3-13 Playback Amplifier 


ГҮ-ЕМ Demodulator Circuit] 
The playback Y FM signal supplied from ІС108 on the 
PW2108 is applied to ІС402 (TA7636P) on the PW2109. 


TA7636P contains the FM demodulator, de-emphasis, 
noise canceller, Y/C mixer, and REC/PB switch. This 
IC has all the active circuits from the demodulator to 
the video output in the playback system of this VTR. 


The pulse counter type and the delay line type have 
been used for the FM demodulation of VTRs. The 
demodulator in TA-7636P is multivibrator type. In 
this type of demodulator, a multivibrator 15 used as a 
delay circuit. An astable multivibrator is injection- 
locked by the Y FM signal. It is utilized that the phase 
difference between the multivibrator output and the 
input FM signal is proportional to the FM frequency. 


When the multivibrator is locked, the delay time of 
the multivibrator output against the input FM signal 
becomes constant without regard to its frequency. 


Assume that the free running frequency of the multi- 
vibrator is Fo. № a frequency of Fo is applied, the 
phase difference between the input and output be- 
comes 90 degrees. It becomes 180 degrees for a fre- 
quency of 2 Fo. This astable multivibrator is the same 
type as that used in the FM modulator in TA-7637P. 
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Fig. 3-14 Injection Lock Input and Output Signals 


Since the phase difference between the input and out- 
put of the multivibrator is proportional to the input 
frequency, a detected output proportional to the 
frequency can be obtained by using a phase compa- 
rator (multiplier). This type of demodulator is far less 
sensitive to amplitude variations in the FM signal than 
some other demodulators previously used. This permits 


the use of a much simpler limiter preceding it. Fig. 3-15 
shows the block diagram of the FM demodulator section. 
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VIDEO PLAYBACK AMPLIFIER AND DOC, PW2108 
The video playback amplifier ІС108 (CX134A), con- 
sisting of a pair of playback preamplifiers, a pair of 
RF switches, a limiter, and a DOC (dropout com- 
pensator) sufficiently amplifies the signal picked up ` 
by the video heads, compensates the frequency re- 
sponse, limits the Y FM signal amplitude to a certain 
level, and feeds out the signal to the Y FM demodu- 
lator in the succeeding 1С402 (TA7636P) оп PW2109. 
With respect to the two pairs of playback preamplifiers 
and RF switchers for the video heads A and B, or the 
fields A and B, the two are identical in the construc- 
tion; therefore, those in the route A alone will be 
described here. 


The very small signal picked up by the video head 
Н012 passes the rotary transformer T302, record/ 
playback switch 5101, and step-up transformer Т102 
to the FET amplifier 0104. The inductance of the 
video head and the capacitance of C151 are made to 
resonate to compensate the response at high frequen- 
cies around 5.2 MHz. Q104 is connected through pin 
24 to the amplifier inside ІС108 to form a cascode 
amplifier. The signal output of the cascode amplifier 
passes an emitter follower to an equalizer amplifier, 
including L108, R154, and C113 connected to pin 20, · 


which compensates the mid-range frequency response 


around 3 MHz. The signal output of the equalizer 
amplifier is fed to the RF switcher. 


To pin18 is connected the RF switching pulse of 
30 Hz that has been picked up by the PG coils 1 and 2 
and amplified through ІС501, 0515, and 0514 on the 
Servo and Logic Circuit board PW2110. In the field A, 
when the RF switching pulse at pin 18 is zero, the 
signal at pin 20 is switched to input; when it is around | 
5 V, the signal is switched over with the Vcc line. In 
the field B, the reverse switching operation is perform- 
ed. Now, the RF signal having the overlapped part of 
the both fields eliminated is obtained. 
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Fig. 3-15 ЕМ demodulator circuit, TA-7636P 
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The Y FM signal from the PW2108 is supplied to the 
high pass filter (consisting of C473 and R491) where 
its AM component is removed. Then the signal is 
applied to pin 1 of TA-7636P. 

. The FM demodulator is arranged with the limiter, 
multivibrator, and multiplier. The limiter limits the 
input FM signal and supplies it to the multivibrator 
and the multiplier. The multivibrator stage works as 
a delay circuit. The multivibrator used in the stage is 
the same astable multivibrator type used in the FM 
modulator in TA7637P. It oscillates at a free running 
frequency Fo, determined by capacitor C462, when 
no signal is applied. The FM signal is applied to this 
multivibrator which injection locks to it. As described 
previously, the phase difference between the output 
and input signals of the multivibrator is proportional 
to the input frequency. The multivibrator output and 
the input FM signal are both applied to the multiplier. 
The multiplier functions essentially as a phase com- 
parator which develops a dc component proportional 
to the frequency by utilizing the fact that the phase 
shifts of the input and output of the multivibrator are 
proportional to the frequency. (See Fig. 3-16.) As 
shown is Fig. 3-16, the input FM signal and the multi- 
vibrator output are multiplied in the multiplier (AND). 
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Fig. 3-16 Multipler Waveform 


Т: delay amount 


This multiplier is a double balanced type. The output 
of the multiplier is supplied from pin 27 to the fol- 
lowing low pass filter. See Fig. 3-17- 

The demodulator output at pin 27 goes to the low 
pass filter(Z304) where its carrier component is reject- 
ed. The video signal which is extracted the carrier com- 
ponents enters the wave shaper circuit. (See Fig. 3-13.) 
The video signal goes through the emitter peaking amp 
(0416), the phase correction circuit (Q415, C448, 
C449, R445, and L309), the smear correction circuit 
(Q414), and 1/2 fH shift restoring circuit (R439, 
R440, R441) and is supplied to the non-linear de- 
emphasis circuit. 

the de-emphasis circuit, the expand circuit and the 
carrier leak trap. The de-emphasis circuit and the ex- 
pand circuit have the opposite characteristic against 
the one of the emphasis circuit and the compress 
circuit in the recording process. 

The emitter peaking amplifier corrects the frequency 
characteristic around 2 MHz. The smear correction cir- 
cuit corrects the clipped signal for the white and dark 
clip in the recording. | 
The video signal processed in these circuit is a high 
grade signal and supplied to the noise canceller circuit. 
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Fig. 3-17 Playback Waveform Shaper Circuit 
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[Noise Canceller Circuit] 
The block diagram of the noise canceller is shown in 


Fig. 3-18. 
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Fig. 3-18 Noise Canceller 


The high frequency component in the video signal is 
extracted in the high pass filter and any remaining 
high frequency signal components are rejected in the 
limiter. This leaves only the high frequency noise com- 
ponent. This noise component is added to the video 
signal, 180° out of phase and the same amplitude with 
it. By this process, the noise component is cancelled. 
Fig. 3-19 shows the noise canceller circuit. 

The signal applied from non-linear de-emphasis circuit 
is supplied to the gain adjusting amplifier. The gain of 
this amplifier is adjusted by varying the negative feed- 
back from pin 14 to pin 15 with R356. 

This adjusts the playback level of the Y signal. The 
output from pin 14 is supplied to the highpass filter 
(consisting of C439, C438, and R420) which extracts 
only the high-frequency portion of the video signal. 
The filter output is supplied to the limiter inside the 
IC. The signal component with large amplitude is. 
rejected in the limiter and the remaining is only the 
low amplitude noise component. The noise compo- 
nent is then applied to the adder circuit. The added 
noise component is 180° out of phase with the noise 
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Fig. 3-19 Noise Canceller Circuit 


phase in the original signal and has the same ampli- 
tude with the noise amplitude in the signal. The noise 
component is cancelled in the addition process. The 

J. output of the noise canceller circuit is supplied to the 
Y/C mixer circuit in the video output stage from pin 
11 via the equalizer circuit (consisting of T351, C441, 
апа L310) and the delay line (2303. . . 0.6 usec). 
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Fig. 3-20 Video Output Circuit 


The video output circuit consists of the Y/C mixer, 
colour killer, record/playback switching circuit, and 
muting circuit. The demodulated video signal is applied 
to ріп9, the input of the Y/C mixer. The playback 
chroma signal is applied to pin 10, and mixed with 
the Y signal in the Y/C mixer. The output of the Y/C 
mixer is fed to the record/playback switching cir- 
cuit. The direct E-E signal is applied to the record side 
of the switch from the AGC circuit. The signal is for 
monitoring the input video signal when the machine 
is in the REC/E-E mode. Pin 5 is the switch voltage 
input and 5 Vdc is applied in the REC/E-E mode. 
The switch is switched to REC when pin 5 is 5 V and 
to PB when pin 5 is O V. 

The video output from pin 7 is supplied to the chroma 
system AFC circuit. The video out from pin 3 is sup- 
plied to the RF modulator via the buffer (0410), and 
the VIDEO OUT terminal via the buffer (O409). 
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[STILL VD Insertion Circuit] 

The STILL VD insertion circuit inserts a stable VD 
with a good S/N ratio produced from PG pulse into 
the composite video signal for stabilization of the 
vertical direction of the picture. 

The Noise Mask pulse supplied from Servo and Logic 
board PW2110 turns 0428 and 0429 on and makes 
the emitter level of 0409 as same as gray pattern level 
of color bar to cut the noise component. At the same 
time, HD pulse produced in the IC208 is applied 
through 0231 and 0429. 

And then, when the STILL VD pulse is applied to the 
anode of D406, 0411 is turned on because STILL IN 
signal is supplied to the base of 0411. Therefore, the 
Video signal is sync-Tip-clamped or VD pulse is іп- 
serted by above mentioned. 


In the special playback operation, such as a slow, a | 


still or Frame by Frame, O412 is turned on by STILL 
IN signal and muting signal is cut because the level at 
pin 4 is low. 


[Test Signal Generating Circuit] TC4069UBP 

When 12V is supplied from the TEST 12 V IN, TC 
4069UBP oscillates a horizontal sync frequency of 
15.625 kHz and the waveform shown in Fig. 3-22 
is supplied to the RF modulator from the VIDEO 
OUT (RF). 
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Fig. 3-22 _ 


0410 апа D404 form the switching circuit. The video 
signal is supplied from the D404 side to the RF modu- 
lator only when the TEST 12 V is existing. In other 
modes, the signal is supplied to the RF modulator . 
from 0410. 
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Fig. 3-21 STILL VD Insertion Circuit 


3-2-2. 


Chroma Signal System 

The chroma recording system is a new system. It is 
identical with the former one in respect of the low- 
converted dc recording but the recording pattern on 
the tape is different. It is a new overlap record system. 
The detail of this system is described in Section 1-2-2 
“Colour Recording System”. The differences of the 
new system from the former one are the following 
two points. 


(1) Recording is made with different chroma signal 
frequencies on tracks A and B. The. пейцепеу 
difference is 1/4 fH. 


(2) The frequency of the low-converted chroma signal 
processed in the new AFC and APC systems syn- 
chronizes with the horizontal sync signal frequen- 
cy of the input video signal. 


The simplified block diagram of the chroma system 
is shown in Fig. 3-23. 
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frequency converter. The carrier signal of 4.43 MHz + 


(44 - 1/8) fH = 5.11 MHz in the A field and 4.43 MHz 
+ (44 + 1/8) fH = 5.12 KHz in the B field are applied to 
the frequency converter. 


The chroma signal is converted to the (44 - 1/8) fH = 
685 kHz for the A field and the (44 + 1/8) fH = 689 
kHz for the B field. These carrier signals are produced 
as follows. The AFC loop produces the (44 x 8 - 1) fH 
A field signal and the (44 x 8 + 1) B field signal in the 
RECORD mode from the H. sync separated from the 
input video signal. (The A and B fields denote the 
fields on which the A and B heads perform recording. 
The fH means the horizontal sync frequency.) 
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Fig. 3-23 Simplified Block Diagram of Chroma System 
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Тһе AFC loop forms a PLL (= Phase Locked Loop) 
circuit and counts the (44 x 8 + 1) fH outputs from the 


1 
| 8 + 1/44 
compares the phase of the converted outputs with 
that of the H. sync, and controls the oscillator with 
the resultant error voltage. Thus the (44 x 8 + 1). fH 
signal synchronizing with the horizontal sync signal 
frequency fH is obtained. The signal is divided by 
28 to (44-1/8) fH = 685 kHz for the A field and 
(44 +1/8) = 689 kHz for the B field and the obtained 
signals are applied to the frequency converter circuit. 
Since the 4.43 MHz crystal oscillator output is also 
applied to the frequency converter from the APC 
loop, the converter outputs are the sum frequency of 
the two signal, 4.43 MHz + (44 + 1/8) fH = 5.119 MHz 
(for A field) and 5.123 MHz (for B field). 
The 5.119 MHz and the 5.123 MHz outputs are sup- 
plied to the chroma frequency converter. The resulted 
chroma signal frequencies converted to 685 kHz and 
689 kHz are recorded. The chroma frequencies are 
synchronized to fH, horizontal sync signal frequency 
апа have the relationship of the (44 -1/8) fH and the 
(44 + 1/8) fH. The APC loop compares the phase of 
the 4.43 MHz variable crystal oscillator output with 
that of the burst signal to control the variable crystal 
oscillator with the obtained error voltage. Therefore 
the phase relationship between the 4.43 MHz output 
° and the burst signal is kept constant. 
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The circuit to insert the 4.43 MHz output into the 
horizontal sync signal section of the input chroma 
signal is a pilot burst insertion circuit. Since the pilot 
burst signal is recorded about 6dB larger than the 
original burst signal, it is utilized in the APC (= Auto- 
matic Phase Control) in the PLAYBACK mode because 
of the improved S/N ratio. 

Тһе low-converted chroma signals of 685 kHz апа 
689 kHz are recorded on the tape together with the 
frequency-modulated luminance signal. 


PLAYBACK Mode | 

The (44 -1/8)fH 685 КН2 and the (44 +1/8) fH 
chroma signals separated from the playback output 
from the video head are converted to 4.43 MHz in the 
frequency converter. The 4.43 MHz + (44 -1/8) fH = 
5.119 MHz and the 4.43 MHz + (44 + 1/8) fH = 5.123 
MHz carrier signals are applied from the same circuit 
used in the RECORD mode. The input signal to the 
APC loop in the PLAYBACK mode is the horizontal 
sync signal separated from the playback video signal. 
The 4.43 MHz variable frequency crystal oscillator is 
controlled by APC loop output. 

The chroma signal was recorded with the (44 +1/8) fH 
frequency synchronized with horizontal sync signal 
fH. When the signal recorded in such a way is played 
back, the relationship between phase variation Y of 
the horizontal sync signal of the playback video signal 
and phase variation X of the playback chroma signal 
is X = (44 +1/8) Ү. The AFC loop produces the (44 + 
1/8) fH output synchronizing with the playback sync 
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| 1/5 countdown} 
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. signal. The output contains the phase variation com- 


ponent equal to that in the chroma signal. The phase 
variation in the chroma signal is cancelled in the fre- 
quency conversion process and the 4.43 MHz chroma 
signal with a stable phase is obtained. The phase vari- 
ation of the chroma signal is almost removed only in 
the AFC loop, i.e., the horizontal sync signal is utilized 
as the pilot signal. 

The APC loop is used to remove more small phase 
variations. The 4.43 MHz pilot burst signal was insert- 
ed into the horizontal sync portion in the recording. 
In the PLAYBACK mode, the phase of the pilot burst 
signal of the chroma signal converted to 4.43 MHz is 
compared with that of the 4.43 MHz crystal oscillator 
output to obtain the error voltage for controlling the 
4.43 MHz variable frequency oscillator. Thus the phase 
of the playback chroma signal is stabilized. Since the 
APC loop does not work properly in such a case that 
the phase of the playback chroma signal inverts 180°, 
the burst ID circuit shown in the figure is provided 
for prevention of the disorder due to the 180° inver- 
sion. The circuit compares the phase of the 4.43 MHz 
crystal oscillator output with that of the pilot burst 
signal and when the phase inversion of the pilot burst 
signal is detected, it feeds a trigger to the flip-flop to 
restore the switch phase to the normal state. 

The crosstalk from the adjacent tracks to the playback 
chroma signal is removed in the 2 H comb filter. 
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The above is а brief explanation of the colour recording 
system and the detail of each section is described 
below. | 
The chroma signal process circuit is on the PW2109 
board. It is arranged with 8 ICs [CX136A, CX137A 
(two), СХ145, CX150(two), and CX130(two)] “апа 
4 ICs [SN74LS93N (two), SN74LSOON, and SN74LS- 
74М1. The four ICs form TTL. 

CX136A contains the chroma process circuit for rec- 
ord and playback, the APC circuit, the AFC circuit, 
and the two frequency process circuits, and supplies 
the carrier signal to the frequency converter circuit 
of the chroma signal. 


[Chroma Signal Process] CX136A 

ІС201, CX136A used for both the record and playback 
as the chroma signal process circuit functions as the 
ACC (= Automatic Chroma Level Control), the fre- 
quency conversion, and the color killer. 

The switching of the record and the playback is per 
formed by the external switching circuit consisting 
of 0213, 0214, 0221, and 0222. | 


Record System Chroma Signal Process 


The block diagram of the record system chroma signal 
process and its peripheral circuit are shown іп Fig. 3-25. 
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Тһе composite video signal supplied to the VIDEO 
board is fed into two paths. One is fed to the AGC 
circuit (in TA7637P) and the other to the chroma 
process circuit via the band pass filter. The band pass 
filter (7201) extracts only the 4.43 MHz chroma 
portion. The extracted chroma signal enters the ACC 
gain control amplifier (pin 15) via 0213. Since 0213, 
Q214 form a switching circuit and a voltage is applied 
to the Q214 circuit in the PLAYBACK mode, the 
Q214 side cuts off in the RECORD mode. The DC 
voltage made by detecting the burst signal in the 
latter stage is applied to the ACC gain control ampli- 
fier for a constant burst signal level. C207 connected 
to pin 16 is a decoupling capacitor. The ACC output 
(pin 12) is supplied both to the pilot burst insertion 
circuit (pin 3 of CX130) and transistor switch circuit 
Q221. 

The chroma signal supplied to the switching circuit 
goes to the circuit for producing the control DC 
voltage of the ACC gain control amplifier. Since the 
0222 is biased in the PLAYBACK mode, 0222 cut off 
in the RECORD mode. The 4.43 MHz chroma signal 
takes two different paths after is passed the Q221. One 
goes to the APC loop and the other to the 2 H comb 
filter. The S/N ratio of the 4.43 MHz chroma signal 
improved by 3 dB. The signal is supplied to the burst 
gate circuit from pin 6 via the output amplifier. The 
output amplifier amplifies the chroma signal up to a 
sufficient level to drive the ACC detect circuit. C226 
connected to pin 5 is a decoupling capacitor. A burst 
gate pulse is applied from pin 22 to the burst gate 
circuit where the burst signal is extracted. The burst 
gate pulse is produced by delaying the H. sync in the 
low pass filter (C272, L210, C273). The extracted 
burst signal enters the resonance circuit (C219, L202 
and T251) from pin 20 to be only the 4.43 MHz 
portion. The secondary of the burst amplifier trans- 
former (T251) is connected to ground from the view- 
point of AC to obtain two outputs. | 
One of the outputs is divided by C217 and C218 and 
enters the detector circuit via the 4.43 MHz CW am- 
plifier from pin 18. The ACC detector circuit processes 
the 4.43 MHz burst signal for a peak detection and 
compares the burst signal with the reference signal to 
obtain an error voltage. 

The detected output enters external time constant 
circuit I from pin 19 and converted to a DC voltage. 
0217 is ON and 0218 OFF in the RECORD mode. 
. The time constant circuit is arranged with R215, C212, 
and C210. The DC voltage filtered in time constant 
circuit I, goes to R219 from the mid point of T251 
and becomes the bias for 0220. The burst signal from 
T251 is added to Q220 and the resultant voltage enters 
time constant circuit II. The detected DC voltage goes 
to the DC amplifier from pins 10 and 11 to control 
the gain of the ACC gain control. Since this DC voltage 
corresponds to the input burst level, an ACC loop is 
formed. When the chroma input is small, the opera- 
tional DC voltages at pins 10 and 11 decrease so that 
the ACC amplifier gain becomes larger. The input 
level is set by changing the pin 17. 

The DC voltages from pins 10 and 11 are applied to the 
colour killer stage to operate the colour killer through 
the OR gate. The ACC loop is designed so that it works 
even if the ACC loop locks out. When the ACC loop 
locks out and the ACC output level lowers approx. 
1 dB below the reference, the colour killler operates. 
The input chroma signal level is 20 dB higher than the 
colour killer operation level. A hysteresis characteristic 
is provided for increasing stability around the colour 


killer operational point. The colour killer output is ap- ` 
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plied to the pilot burst cleaning circuit ІС203 and 
colour killer functions the pilot burst cleaning circuit 
at all periode to cut the chroma signal in the B/W 
mode. The colour killer signal from pin 9 is 4 V in the 
colour mode and O V in the B/W mode. The signal 
serves for various purposes. The detail will be described 
in Fig. 3-25. | 

Тһе 4.43 MHz chroma signal entered the pilot burst 
insertion circuit (pin 3 of ІС202, CX130) from pin 12. 
The switch circuit (1C202) is a circuit to insert the 
pilot burst signal. The pilot burst signal produces the 
4.43 MHz pilot burst which is phase-locked to the 
input burst signal. The inserted range is approx. 3 usec. 
in the horizontal signal portion and its level is 6 dB 
higher than the one of the normal one. 

The 4.43 MHz chroma signal into which the pilot burst 
was inserted enters the frequency converter from pin 
23 and is low-converted. The frequency converter is 
arranged with a balanced modulator. When two inputs 
of fs (4.43 MHz) and fc (A field, 5.119 MHz; B field, 
5.123 MHz) are applied to the balanced modulator, 
the sum of the two frequencies (A, 9.549 MHz; B, 
9.553 MHz) and the difference (A, 685 kHz; B, 689 
kHz) are obtained as the outputs. If the difference is 
filtered in a filter, the 4.43 MHz chroma signal is con- 
verted to the low range frequency (fc-fs), i.e., 685 kHz 
for the A field and 689 kHz for the B field. As the 
signal flow on the schematic diagram, the frequency 
converter output goes from pin 1 to pin 3, a buffer in 
IC, pin 4, LPF where it becomes the low-converted 
chroma signal, and enters amplifier 0225. 0225 works 
as an amplifier in the colour mode and as a switching 
circuit to cut off in B/W mode and PB mode. O226 
supplies the 685 kHz and the 689 kHz chroma signals 
to the record amplifier on the РУ/2108 as a buffer. 


Playback Chroma Process 

In the PLAYBACK mode the playback RF signal is 
supplied to the chroma process circuit from CX134A, 
RF playback amplifier, on the PW2108. The block 
diagram and the peripheral circuit of the playback 
chroma process circuit CX136A are shown in Fig. 3-26. 
The Y FM signal involved in the playback RF signal is 
removed in a low pass filter so that the low frequency 
chroma signals of 685 kHz and 689 kHz are extracted. 
In the PLAYBACK mode, a voltage is supplied to the 
Q214 and Q213 side cuts off. The chroma signal enters 
the ACC gain control amplifier from pin 15. The DC 
voltage detected the, burst signal in the latter stage is 
applied to the gain control amplifier for a constant 
burst signal level. Since the hold circuit for the ACC 
detection output is provided for each of the channels, 
the ACC loop is independent for each of the A-CH and 
B-CH so that the difference in the output levels is 
hardly recognized even if a level difference between the 
channels is large. 


Playback System Chroma Signal Process 

The RF switch pulse turns on Q218 of the A-CH and 
C211 is the capacitor of the time constant circuit I. 
0217 is OFF during 0218 is ОМ and the B-CH po- 
tential is held in C210. When the channel is switched, 
Q217 turns ON and the gain is controlled by the volt- 
age held in C210. Since each channel is independent, 
the level difference in the outputs is hardly recognized 
even if there is a level difference in the channel inputs. 
The level difference in the outputs does not come out 
because the ACC loop contains a frequency converter, 
comb filter, and output amplifier. 


ет аы а x adapte 





The operation of the ACC was described іп “Record 
System Chroma Signal Process". 

The low frequency range chroma signal is supplied to 
рїп З of ІС202 from ріп 12 after it passes the ACC 
gain control amplifier and outputted from pin1 of 
ІС202. Switch ІС202 is connected to the pin 3 side in 
the PLAYBACK mode. The low frequency range 
chroma signal applied to pin 23 is low-converted by 
the converting carrier from pin 24 in the IC and out- 
putted from pin 1. The signal from pin 1 goes through 
buffer (input... ріп З and output... ріп 4) and then 
to the bandpass filter. Thus the 4.43 MHz chroma 
signal is obtained. 

The frequency converter input to pin 23 is the (44 - 
1/8) fH = 685 kHz in the A field and the (44 51/8) fH 
- 689 kHz in the B field. The conversion carrier to 
рт 24 is the 4.43 MHz + (44 -1/8) fH = 5.119 МН? 
for the A field and the 4.43 MHz + (44 41/8) fH = 
5.123 MHz for the B field. The frequencies are sup- 
plied in synchronization in each field and processed 
for the balanced modulation. Then the sum of the 
frequencies, 4.43 MHz + 2 (44 +1/8) fH, and the dif- 
ference, 4.43 MHz, are obtained as the outputs as well 
as in the RECORD mode. Only the 4.43 MHz com- 
ponent can be extracted from these signals with the 
help of the bandpass filter. Since the output frequency 
and the carrier frequency are close in the frequency 
conversion and a carrier leak is caused when the con- 
verter balance is poor, R252 is provided for the balance 
adjustment. 
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The 4.43 MHz chroma signal passes the switch circuit 
consisting of Q222, is amplified in Q223, and enters 
the comb filter. In the PLAYBACK mode, Q221 is 
OFF. | 

The playback chroma signal contains the crosstalk 
component from the adjacent tracks due to the overlap 
recording and the crosstalk component is eliminated 
in the comb filter. | 

The subtraction of the 2 H delay line output and the 
non-delayed signal in the comb filter. Since both the 
signals flow through R238 and the 4.43 MHz chroma 
signal flows in the same direction as shown in the fig- 
ure, the output is doubled. As the crosstalk compo- 
nent flows in the opposite direction and is cancelled, 
the output becomes zero. The chroma signal whose 
crosstalk component was removed is amplified in 
Q224 and supplied to the output amplifier (pin 6 of 
ІС201). The insertion loss in the delay line is ampli- 
fied іп 0223 and 0224 so the signal levels of the 
Q223 base and the O224 collector are almost equal. 
The signal supplied to pin 6 of ІС201 takes two paths. 
One goes to the burst gate to be the ACC control volt- 
age as described previously and the other takes two 
different paths. One passes the 1 H delay line (1C204) 
in the STILL mode and enters the Y/C mix circuit. 
The other goes to the carrier signal phase inversion 
and the burst ID circuits. 


[AFC and APC Circuits] CX137A 


ІС206, CX137 is used as an AFC system ІС and 1C207, 
CX137 as an APC system IC. 
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AFC Circuit 
The AFC circuit divides the signal, which is made by 
multiplying the H. sync signal by (44 x 8+ 1) in both 
the record and playback, into 8, obtaining the CW 
signals of 685 kHz = (44 - 1/8) fH and 689 kHz = (44 + 
1/8) fH. The PLL (=Phase Locked Loop) is utilized 
for the (44x 8* 1) multiplication and it is called 
AFC in relation to the TV receiver because the H. 
sync signal is used. 

44. 
44 Х 8 + 1 
counting down circuit іп the AFC loop comprises TTL, 
1C209, IC210, ІС211 and 1C212. 
The 1/44 counting down circuit is contained in 1C208, 


СХ145. 
The waveform of each section is shown іп Fig. 3-29. 


The AFC circuit is shown in Fig. 3-28. The 
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The AFC detection circuit is a sampling hold circuit. 
It samples the trapezoidal waveform applied to ріп 5 
with the H. sync pulse applied to pin 4 for the phase 
detection. The detected output goes the low pass 
filter (consisting of C293, C294, C295, R328, R314} 
from ріп б and enters the DC amplifier from pin 8. 
The DC amplifier output controls the oscillating fre- 
quency of VCO (= Voltage Controlled Oscillator) to 
obtain the (44 x 8 + 1) oscillating output. The oscil- 
lating circuit. is a multivibrator oscillator arranged with 
C and В. The oscillating frequency is determined by 


R315 and C296 connected pin 9. The discharge current - 


of the multivibrator is varied with R257 for controlling 
the oscillating frequency. The frequency is (44 x 8 - 1) 
ІН in the A-CH and (44 x 8 + 1) fH in the B-CH. Since 
the oscillating frequencies are different between the 
channels, a difference is produced in the AFC detec- 
tion output. The difference is corrected with R258 so 
that the AFC iock points for the A-CH and B-CH 
position at the center of the slope of the trapezoidal 
wave form. 


The oscillated frequency is divided into e in 
| 44 44х8-1 
the А-СН and дават!" the В-СН in the counter 
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circuit of TTL which will be described later. Thus the 
44 fH outputs for the A- and B-CH are obtained. The 
outputs are supplied to ріп 2 of CX145, IC208. The 
44 fH is divided by 1/44 to obtain a signal of fH fre- 
quency in CX145. Since the counted down output is 
a rectangular wave form, it is wave-shaped in the 
O236 and the peripheral CR circuit to a trapezoidal 
wave form and supplied to the AFC detection circuit 
in (C206, CX137A. The (44 x 8 + 1) fH VCO output 
synchronizing with the H. sync frequency is obtained 
in the AFC loop explained above. The VCO output is 
counted down to 1/8 т 1С212 to be (44 + 1/8 fH, 
converted to the sum frequency with 4.433619 MHz 
crystal! oscillator output, and supplied to the chroma 


signal frequency converter circuit. 


(АРС Circuit| CX137A 


Тһе АРС (= Automatic Phase Control) operation is 


different a little in the record and the playback. It is 
switched by the external circuit. The block diagram 
of the APC is shown in Fig. 3-30. 

The APC circuit comprises the phase detector circuit, 
reactance circuit, 4.43 MHz variable crystal oscillator 
(hereinafter called “УХО”), burst gate circuit, and 
4.43 MHz crystal oscillator circuit oscillating the refer- 
ence phase. The frequency converter to supply the 
carrier signal to the chroma signal frequency converter 


circuit is included in ІС207, CX137A. The reactance 


circuit is a variable capacitance type and connected 
to the 4.43 MHz variable crystal oscillator as the oscil- 
lation constant. The phase detector is connected to 
the reactance circuit which produces the 4.43 MHz 
VXO output whose frequency is controlled by the 
phase detector output. The УХО output is fed to the 
frequency converter where it is added to the (44 +1/8) 
fH VCO output and converted to a frequency of 
4.43 MHz + (44 +1/8) fH. This output passes the band 
pass filter (2203) from pin 15 and is supplied to the 
chroma frequency converter (CX136A) for the record 
and the playback via CX150. 

The 4.43 MHz input chroma signal is supplied to the 
APC detection circuit in the RECORD mode as the 
reference signal from pin 21. 

The 4.43 MHz VXO output is supplied to pin 23 via 
Q239 as a comparison signal. (The Q238 and Q239 
circuit forms the switch circuit of the REC/PB. Q239 
operates in the RECORD mode апа Q238 in the 
PLAYBACK mode.) The phase of the 4.43 MHz VXO 
output is compared with the one of the reference sig- 
nal, the burst of the 4.43 MHz VXO output. The de- 
tected output is filtered in the CR filter connected to 
pins 20 and 22 and supplied to the VXO where the 
4.43 MHz frequency is controlled. The phase-locked 
4.43 MHz is supplied to the pilot burst insertion circuit 
via the phase shifter (consisting of L213, C300, C299). 
Since the phase comparison is performed with the 
burst signal, the operation of the phase detection 
circuit is controlled with the burst gate circuit so that 
the APC phase detector output appears only in the 
burst period. A burst gate pulse is produced by delay- 
ing the horizontal sync in the delay circuit (L210, 
C273, C272). In the RECORD mode the gate pulse 
on the D203 side is supplied to pin 24. 

In the PLAYBACK mode the. PB 4.43 MHz chroma 
signal is supplied to the phase detector circuit from 
pin 21. The reference signal is supplied from the 4.43 
MHz crystal oscillator arranged between pins 19 and 
23. (0238 is ON and Q239 OFF.) The burst of the 
4.43 MHz chroma signal is compared with the phase 
of the reference 4.43 MHz. 
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This detected output is filtered as well as in the REC- 
ORD mode and supplied to the VXO. The burst gate 
pulse in the PLAY mode is supplied to pin 24 from 
the D204 side with the timing of the gating the pilot 
burst signal inserted into the horizontal period in the 
RECORD mode. 


The APC function can be summarized as follows. The 
APC circuit produces the phase-locked 4.43 MHz sig- 
‚па! for the pilot burst іп the RECORD mode and re- 
moves the phase variation component caused by jitters 
in the PLAY mode, obtaining the 4.43 MHz chroma 
signal having phase stability. 


[1/44 Countdown and Sync Separator] CX145 

ІС208, CX145 contains the sync separator, the hori- 
zontal puise generator, the 1/44 countdown, and other 
circuits. It serves as a part of the AFC loop previously 
described. The block diagram of the CX145 is shown 


in Fig. 3-31. 
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The direct E-E video signal in the RECORD mode or 
the PB video signal in the PLAYBACK mode is sup- 
plied to that рт 13 from the TA7636P. The video 
signal supplied to рт 13 is applied to the sync sepa- 
rator and a composite sync output appears at pin 10. 
C and R circuit connected to pin 11 is the clamp time 
constant circuit for the sync separator circuit. The 
MMV 1 is triggered with the composite sync output 
to remove the equivalent pulse in the vertical blanking 
period, extracting a horizontal pulse. C and R circuit 
connected to ріп 9 is the time constant circuit for 
the monomultivibrator. The MMV1 output triggers 
the ММУ2 to shape the signal wave form into a hori- 
zontal pulse with a constant pulse width. The C arid R 
circuit connected to pin 7 is the MMV2 time constant 
circuit. 
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44 —— 
| | [5 2.3 Countdown Circuit] SN74LS93N x 2, SN 
The horizontal pulse output at pin 6 is supplied to the 44 х8 +1 | | 
AFC іп the CX137A апа to the pilot burst іп sertion 74LSOON, SN74LS74N 
circuit in the CX150. A sample of the horizontal pulse 44 M T | 
becomes a pilot burst gate pulse. The horizontal pulse The 4 x g #4 Countdown circuit contained in the 


output from pin 10 goes through the delay circuit 
consisting of C273, C272, and L210 to be the burst 
gate pulse and a part of the output becomes a clean- 
ing pulse. The horizontal pulse applied to pin 4 of 
CX137A serves at the sampling gate signal of the AFC 
detecting circuit. 


The 44 fH counter output of the AFC loop is applied 
from pin 2 to the 1/44 countdown circuit where it is 
divided by 44 into the fH rectangular wave. Since the 
counted-down output from ріп 4 is the rectangular 
wave, it is processed in the integrating circuit for a 
trapezoidal wave form shaping and supplied to the 
AFC detector circuit in the CX137A. . 
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AFC loop divides the (44 x 8 + 1) fH into 44 fH to 
supply the 44 fH to the1/44 countdown circuit in the 
CX145 and produces the signal for the (44 +1/8) fH 
chroma conversion carrier. The schematic. diagram is 
shown in Fig. 3-32 and the time chart in Figs. 3-33, 
3-34. — | . 

The following description is the case that the RF 
switching pulse is the A channel. The (44 x 8 - 1) fH 
oscillating output from the VCO (at ріп 11 of ІС206, 
CX137A) is amplified in 1С209 #3, and applied to pin 1 
of 1С210, SN74LS93N. The integrated circuit is a 
TTL IC for the binary and octal counters. The оста! - 
counter output appears at pin 11 of 1C210. The 
1C209 #3 wave form of (44 x 8-1) fH represented by 
(1) in Fig. 3-33 is divided by 8 and appears at pin 11 
in the wave form (4) in the time chart. The output 
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Fig. 3-32 


from pin 11 of ІС210 is counted down to 1/44 in the 
CX145. When the 1/44 counted-down pulse rises at 
Point E in Fig. 3-33, the wave form at pin 4 of ІС208 
becomes as shown in (5) and differentiated in the 
C313, R296 circuit. The differentiated wave from 
at the Q231 base is shown in (6) and the wave form 
at O231 collector in (7). This signal acts as the data 


-= input to 1С211, SN74LS74N. Since the RF switching 


pulse is OV in the A channel, the 0235 collector is 
5 V and NAND gate 1 operates with the inputs from 
рт 5. In this case the gate 1 works as INVERTER 
for (3) the 1/4 counted-down output from pin 8 of 
(C210. The output of the NAND gate (8) appears 
at pin 6 of ІС209. Similarly NAND gate 2 of 1С211 is 
the NAND gate for (8) and (4) wave forms in the 
time chart. Its output (9) appears at pin 8 of 1C209 
and supplied to flip-flop 1 of ІС211 as the clock signal. 
Since the data input is Q236 collector wave form (7), 
the flip-flop output appears at pin 5 of ІС211 in the 
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QA 72 
| D208 


to (C204, STILL 
circuit 





(44 * 1/9) fy 


wave form represented by (10). Wave form (10) 
enters pin 12 of IC211 as the data input for flip-flop’ 
2. The ІС209 ріп 3 output is inverted in the NAND 
gate 3 іп IC209 and outputted from pin 11. The out- 
put wave form shown in (12) works as the clock pulse 
for flip-flop 2 of IC211. The D flip-flop output of 
ІС211 shown in (13) appears.at pin 8 of IC211. The 
two pulses (10) and (13) thus produced in the above 
process enter the internal NAND gate іп 1C210 from 
pins 2 and 3 of ІС210. The NAND gate output (14) 
serves as the reset pulse of the counter circuits in 
ІС210. The reset pulse (in the (б) to © segment in 
the time chart) clears all the counters and the relation- 
ship of 1/2, 1/4, and 1/8 among the wave forms is 
varied only in the @ to © segment. For example, 
there are 7 wave forms of wave form (1) for 1 cycle of 
wave form (4) in the to © segment but 8 wave _ 
forms in other segments such аз Д to (B and Ото О. . 
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Since wave form (4) processed for 1/44 countdown is 
wave form (5), the number of wave form (1) existing in 


1 cycle of wave form (5) [ © to © in the time chart] is; 


8+8+...+8+ (8-1) = 8x44 -1 
SS ы тыс) 
44 
| D 1 x 
Thus wave form (5) is counted down into т. 


The output frequency of the VCO is (44 x 8 - 1) fH 
and pin 4 of CX145, 1C208, becomes (44 x 8 - 1) fH x 
1 | 

44x8-1 i 
The operation of the B channel is as follows. Since 
RF switching pulse is approx. 4 V, 0235 conducts 
and pin 6, output of NAND gate 1 in 1C209, becomes 
5 V, the wave form at рт 8 of the NAND дате 2 
output is the one represented by (8) which is the in- 
verted one of the wave form at pin 11 of IC210. The 
following operation is identical with the one in the A 
channel. The reset pulse of 12208 is represented by (12) 
in Fig. 3-34 and the number of wave form (1) in the 
to © segment is 9 and in the other segments it is 8. 
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Since the output frequency of the VCO is (44 x 8 + 1) 
fH, the frequency at pin 4 of IC208, CX145, is; 


| 1 
+ 1) + — = 
| а ТЕНГЕНІ 
As previously stated, wave-form (5) passes the inte- 
grating circuit to become trapezoidal waveform (13). 
The ‘waveform serves as the trapezoidal waveform 
input to the AFC detector circuit. 


fH 


[Carrier Signa! Phase Inversion and Bust ID Circuit] 
CX150 | | 

ІС205, СХ150, is arranged with the carrier signal 
phase inversion circuit and the burst ID circuit. Its 
block diagram is shown in Fig. 3-35. | 
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The carrier phase inversion circuit is arranged with a 
flip-flop and a switching circuit. The 5.119 MHz or 
the 5.123 MHz carrier signal supplied from CX137A 
is phase-split in T201, phase splitting transformer. 
The phase split output from the secondary of T201 
is supplied to the switching circuit via pins 8 and 9. 
The positive phase of the 5.119 = 4.43 MHz + (44 - 1/8) 
fH or the 5.123 MHz + 4.43 MHz + (44 + 1/8) fH carrier 
15 applied to pin 8 and its negative phase to pin 9. 


The output of this switching circuit (at pin 6) is sup- 
plied to the record and the playback chroma frequen- 
cy conversion circuits. In the RECORD mode, the 
switching circuit is connected to the pin8 side by 
setting рт 10 to the high level. In the PLAYBACK 
mode, the switching circuit is switched with the 
flip-flop output passed the OR gate. Sometimes the 
switching circuit operates reversely at a 50% proba- 
bility, inverting the phase of the chroma signal when 
the trigger input of the flip-flop becomes disorder 
in the dropout section or depending on the ON-OFF 
states of the flip-flop when the PLAYBACK mode 
is set up. The burst ID circuit is for prevention of the 
reverse operation of the switching circuit. The burst 
ID circuit 15 an orientation circuit to supply the trigger 
pulse to the flip-flop when the switch р becomes 
reverse and to restore the phase. 


The orientation circuit compares the phase of the 
4.43 MHz crystal oscillator output which is the refer- 
ence signal in the PLAYBACK mode with that of the 
pilot burst signal of the 4.43 MHz chroma signal. A 
trigger pulse is obtained when the phase is inverted 
180 and applied to the flip-flop via the OR circuit. 
Generally the relative phase difference between the 
pilot burst signal of the 4.43 MHz chroma signal and 
the reference 4.43 MHz crystal oscillator output is 
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СХ-150 


90° when the АРС is locked. Therefore the reference 
4.43 MHz signal is fed through the 90° phase circuit 
‚ to make the signal in phase with the pilot burst signal 
of the normal chroma signal before the phase com- 
parison. 

C and R circuit between pins 13 and 14 in the phase 
detector circuit is the filter for the detected output. 
The filtered output is applied to the burst gate which 
gates the burst period in the phase detector output. 
The trigger pulse producing circuit compares the 
internal reference voltage with the detected output 
voltage, detects a difference between the reference 
voltage and the detected output voltage in case of 


the 180" phase shift of the chroma signal, and pro- 


duces the trigger pulse. 


[1 H Delay Circuit] 

ІС204, СХ150, functions for a chroma signal stabili- 
zation in the STILL mode. The fundamental operation 
of 1C204 is arranged with a phase inverter circuit and a 
burst ID circuit as well as ІС205, СХ150. 

The R-Y and the B-Y signals are repeated every line 
in the PAL chroma signal. The 1 H delay circuit de- 
tects a repetition disorder due to noises or others in 
the STILL mode and replaces the disorder with a 1 H 
delayed chroma signal to provide a stable color picture. 
The block diagram of the 1 H delay circuit is shown 
in Fig. 3-36. 

[he 4.43 MHz crystal oscillator output is supplied to 
pin 11 as the reference input for the phase detection. 
The 4.43 MHz chroma signal is supplied from pin 2 
as the comparison input. Since the 4.43 MHz chroma 
signal is a repetition signal of the R-Y and the B-Y 
signals, a color continuity can be judged by gating the 
burst every other 2 H. See Fig. 3-37. 
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When the chroma signal whose colour arrangement is 
placed into disorder at halfway is detected in the 
signal system, the phase of the 2 H burst gated burst 
signal is disordered largely at point A. 

The burst ID pulse is produced when the disorder is 
detected. The burst ID pulse inverts the flip-flop, 
operating the switching circuit so that the input is 
switched to pin 9 from pin 8. Thus the 1 H delayed 
signal replaced "with and the normal colour arrange- 
ment signal is restored. 

Since the MUTE IN is 12 V in the STILL m ode, 0412 
turns on, and pin 10 turns to O V, the switching cir- 
cuit operates only in this condition. In other modes 
the switch is connected to the 8 pin side. 


[ID Cleaning Circuit] CX130 
ІС203, CX130 is a switching integrated circuit. See 


Fig. 3-38. 
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Тһе cleaning circuit functions for the cleaning of the 
sync signal segment which the pilot burst signal is 
inserted in and the one of the noises from the color 
circuit in the B/W mode. 

(208 makes the DC potentials of the switching cir- 
cuit, i.e., the inputs to pins3 and 5, identical for 
prevention of switching noises. C233 is the capacitor 
for the input shorting. | 

The cleaning pulse phase is shown in Fig. 3-39. 
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Since the phase of the rectangular wave at ріп 4 of 
ІС208, CX145, is before the H. sync signal, the clean- 
ing pulse produced іп 0231 and 0230 starts in ad- 
vance of the H. sync signal and performs the cleaning 
of the horizontal blanking segment with the pilot burst. 


3-3. SERVO SYSTEM 


3-3-1. General 
Тһе V5470 . has both Head servo circuit and capstan: 
servo circuit employed. The head disc is driven with 
use of a brushless DD (direct drive) motor. The capstan 
and reels are revolved by a coreless motor. As the 
reference signal, the signal of a 5.97 MHz crystal- 
controlled oscillator, which is frequency-counted 
down, provides stable servo control. The servo circuits 
are built on PW2110.. As the servo ІС is used TM- 
4216P (NMOS ІС) labeled 1С501, which contains а 
disc control APC, a capstan AFC and APC, and other 
Signal processing circuits. In addition, ІС502, and 
IC503 are used for impedance conversion and ampli- 
fication as ІС501 is NMOS IC. The servo circuits are 
broadly classified into four circuits: 
(1) Servo peripheral circuit 
(2) Head servo circuit 
(3) Disk drive circuit 
(4) Capstan drive circuit 
















| PG1 PG2 
АМР —@ Ж di up 
PG1 AMP | 





PG1 Delay 





10501 0514,0515 2-2; 0961, 0962, 0963 Disk Motor 
чел me Hn | Р 
PG2 AMP PG2 Delay | 
|262 AMP | IC501 IC501 Speed Control Circuit 


R552 






Q509, Q510, Q511 C/D REF. OSC Slow-Still- 
| Frame Feed 


V-Sync ©) 1/2 С/О ` Switching 


CTL Delay 
0501. 


REF Delay || 10503 Q519, Q520 Capstan 


$- 8553 РС АМР H (м) 
Wracking | 
ВЕС/РВ | | | 
(C502 ] Switch 
| 0508 /C501 ІС501 Mode Select 


0517, 0518 


0521. 0522 
ІС501 | IC503 


PB Switch | 
— REC/PB ae 
0508 | Switch Г | 


ВЕС СТІ. 
АМР 


ВЕС. CTL Sig. 


CTL Head Y 
PB. CTL Sig. У ~V~ 








Fig. 3-40 Servo Block Diagram 
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3-3-2. Servo Peripheral Circuit 42V Q523 Бү 
Inthe recording mode, the vertical sync pulses sepa- 
rated Бу O632 on the Video Circuit board PW2109 
enter through the integrating network, consisting of 
R670, R671, C638 and C639. The integrating circuit 
passes the vertical sync pulses, which is applied to 
0633 and 0630, on the Servo and Logic Circuit 
board PW2110. | 
The amplified vertical sync pulse at рт 27 is shaped 
to 25 Hz square wave by the % countdown circuit. 
The 25 Hz square wave is recorded as the control 
pulse through the control head onto tape as described 
below in detail. 
The 25 Hz square wave is fed from pin 26 of IC501 R529 
to the monostable multivibrator, consisting of Q509, А А 
0510, апа 0511. Тһе monostable multivibrator = а 
serves for “auto-find (program start location)”, which 
is newly provided in the V-5470B. Refer to Fig. 3-46. 
The auto-find feature is capable of detecting the 
difference between the playback tape speed and re- 
winding or fast-forward tape speed. It, also, detects A 
the difference between the contro! pulse duty cycle of кезе psl 
the recording start portion and the steady-state por- | C512= C514 
_ tion (after 25 sec or more). In recording, 0509, 0510, ` | 

апа О511 make the duty cycle difference of the 
state portion from the steady-state portion. In the Fig. 3-42 PG Pulse Amplifier Circuit 
state before the RECORD button is depressed, 0509 _ 
апа 0511 are in the "on" state, with a short time . 
constant determined in terms of R519 and R520 in 
parallel and C509. Тһе 25 Hz signal from pin 26 of | 
ІС501 is differentiated through C510 and R523. | +12V 
If. the RECORD button is depressed, then D501 is 
turned off as the recording 12 V voltage is applied to R533 sey 
its cathode. The base current of Q511 flows so as to RF SW PULSE OUT | 
allow C508 to charge. As C508 charges, the base cur- 
rent of 0511 tends to decrease; that is, the internal | 
resistance of 0511 increase. The result is that the 0514 
time constant is made longer. This changes the duty 
cycle of the control pulse at the recording start por- | | | R535 / 


/С501 #28 





Fig. 3-41  5V Power Circuit 












= ea. = B: 
10 ІС501 #21 


to ІС501 #22 


from 1С501 #15 


tion. In the steady-state 25 sec after the RECORD 
button. was depressed, С508 charges further. This 
prevents the base current in О511, which is turned off. 


Then, the ММУ is inverted by negative pulse from ° ` | | | | | 
ріп 26 of 12501 duty input pulse. (Fig. 3-45.) MJS L 
BV Power Sowas m Fig. 3-43  RF-switching Pulse Amplifier 
The 5 V power source is provided for use with !C501. | 
This power voltage is produced іп the manner that the ` 
regulated 12 V power from the Power Supply Circuit 
board PW2111 is further regulated to 5V by О523 | | 
and zener diode D505, апа R583. . | So Š қана 
Refer to Fig. 3-41. | | | "Uu u 





1С501 
TM4216P 


RF -switching pulse 
ЖЕН А 


Fig. 3-44 RF-switching Pulse Process Circuit 
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CTL Head 


Control Pulse Circuit | 

іп the recording mode, as described previously, the 25 
Hz signal produced by 1/2 counted down the vertical 
sync pulse is recorded as the contro! pulse through 
the control head onto tape. In playback, the control 
pulse: is picked up for use as the input signal to the 
capstan servo APC (automatic phase control) loop and 
tape auto-find (program start location) detecting circuit. 
detecting circuit. 

In recording, the recording +B voltage is applied to the 
base of Q508, which turns off. The diode D507 serves 


to make it sure that O508 turns on or off. 0506. 


prevents voltage from applying to Q508 when this is on 
in modes other than the recording mode. When Q508 
turns off, the control pulse from O509 is applied to the 
base of Q507, which inverts the polarity of the control 
pulse. The inverted control pulse is fed from the col- 
lector of Q507 through C503 to the control. head. 


0506 is turned on as the recording +B voltage is 


applied to its base through R507. In recording, the 
contro! pulse polarity-inverted by 0507 flows in the 
path of C503, the control head, R506, Q506, and the 
ground. Refer to Fig. 3-46. 


ІС501 #26 | 
1/2 V-syne (25 Hz) 


0509 (С) 
(БЕС starting} 


0509 (С) 
(after а few seconds) 


0509 (C} 
(after 25 seconds) - š 


_ Ега. 3-45 Waveform of 


|| 
6505 | C504 





РВ СТЕ Pulse | | 


іп modes other than the recording mode, the record- 
ing +B voltage is not fed to the base of 0506, which 
turns off. | 

0506, in turn, turns Q508 on. This applies voltage to 
the base of Q507, which turns on to ground C503. 
In the playback, rewinding, or fast-forward, now, the 
control head picks up and supplies the contro! pulse to 
ріп 2 of IC502. The control pulse is amplified іп ІС502 
and is fed out from pin 6. The output is applied to pin 
13 of ІС503. 1C503 contains a Schmitt trigger, the 
output of which 15 a square wave fed out from pin 14. 
The square wave signal, which is applied to pin 24 of 
IC501, 15 used as the trigger pulse for the capstan servo 
APC (automatic phase control} loop in the playback 
mode. The output signal at рт 14 of 1С503, also, is 
used as the trigger pulse for the tape auto-find detector, 
consisting of Q617 and 0623. The signal, further, is 
supplied to ріп 9 of ІС601 for use in producing a 


_ muting signal in the playback mode? 


Refer to Fig. 3-47. 
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from #26 of (C501 


Fig. 3-46 REC CTL Pulse Circuit 
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3-3-3. Head Servo Circuit 
The head cylinder assembly is constructed mainly of an 
upper cylinder (fixed), a video head disk assembly 
(rotatable), and a lower cylinder (fixed). The video 
head disc assembly has magnet chips for generation of 
PG pulses. The lower cylinder has two PG coils, PG1 


The PG1 and PG2 pulses input to pins 21 and 20 are 
delayed by the monostable multivibrators to com- 
pensate for possible PG1 and PG2 position errors. The 
multivibrators, then, trigger the flip-flop to transform 
the pulses to 25 Hz square waveform. The amount of 
time delay can be adjusted with use of the time 
constant networks of R551 and R552 connected to 


апа PG2. The PG pulse developed by the PG? is used 
for the head servo operation. PG1 апа PG2 an com- 
bination, also, produce а RF switching pulse. As 
described previously, a trapezoidal wave has been 
formed in the manner that the vertical sync pulse 50 
Hz is 1/2 counted down by a flip-flop to 25 Hz square 
wave, which is shaped to trapezoidal wave in ІС. The 
trapezoidal wave is sampled by the gate pulses made by 
delaying the PG1 and PG2 pulses. The result is that the 
sampled voltage corresponds to the phase of the head 
with respect to the vertical sync pulse. When the 
magnet chip comes near the PG coil, this a negative 


pulse and when it goes out of the PG coil, this develops 


a positive pulse. PG1 corresponds to the beginning of 
the head B tracing and PG2 to that of the head A 
tracing. Each PG coil one pulse in every turn of the 
magnet chip. The position pulse output of the PG coil 
is used as a signal indicating the revolutional condition 
of the head. 

Q512 and Q513 are pulse amplifiers for the PG1 and 
PG2 coils, respectively. If the PG pulse from the PG1 
coil s positive, Q512 is turned on, which amplifies it 
to a negative amplitude as high as around 5 V at the 
collector. The negative pulse is applied to pin 21 of 
ІС501. Similarly, the PG2 pulse is processed to a 
negative pulse fed to рт 20 of 1С501. 


Refer to Fig. 3-42. 


switching position 


68 5 










(fixed) 


CTL head | 
25РС сой! (1) 
25PG сой (1) 


РС (7) 
magnetic 
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switching position . 


Video heads (A) and (В), 
and magnets are on the 


rotating disc. 


25PG coils (1) and (2) 
are on the lower drum, 
signal (V DJ] 


pins 18 and 19, respectively. The pulse output of the 
flip-flop is applied from pin 15 of IC501 to O515 and 
O514 to amplify for use as the RF switching pulse. 


Refer to Fig. 3-43 and 3-44. 


Also, the leading edge of the flip- flop output pulse, 
which corresponds to the PG1 delayed pulse, is used as 


the head servo pas comparison gate pulse. 
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Fig. 3-48 PG Pulse Generating Mechanism 
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Fig. 3-49 Positional Relationship between Heads and PG Coils 


As ІС501 (TM4216P) is a digital processing IC, the 
reference 25 Hz signal made from the vertical sync 
signal clears the 15-bit reference counter, which is turn, 
starts counting the clocks. The count number of the 
reference counter is read out at the time of the leading 
edge of the switching pulse (corresponding to the PG1 
pulse) made from the PG pulse. The 10-bit clocks cor- 


responding to the slope of the trapezoidal waveform is. 


stored in the memory. 

With detection of the upper and lower limits, the con- 
tents of the memory is zero in the section A of the 
trapezoidal waveform and it is maximum in the section 
C. In the slope section B only, therefore, the memory 
stores the numeral proportional to the period of time 
from the reference pulse and the trailing edge of the 
switching pulse. To produce a voltage corresponding to 
the stored numeral, a duty-cycle modulator is provided. 
The duty-cycle modulator varies the duty cycle, or the 
pulse width, in connection with the stored numeral. 
The duty-cycle modulated pulse is intergrated through 
the low-pass filter, the output of which is a DC voltage 
proportional to the duty cycle. The 10-bit counter in 
Fig. 3-53 is always counting two-hold clocks. In the 
zero state, the 10-bit counter sets the R-S flip-flop. 
X Each bit of the 10-bit counter is compared with the 
respective bits of the 10-bit memory by the 10-bit 
comparator. When the contents of the 10-bit counter 
coincides with that of the 10-bit memory, it resets the 
R-S flip-flop. The set-reset repetition rate is 1.46 kHz. 





to Disk drive ` 


+B 


Fig. 3-50 Drive Circuit 
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Fig. 3-51 


AFC Circuit 
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APC 


The speed detector in ІС501 holds the phase com- 


-рагатог output at a high level when the video head 


speed is lower than 1,500 rpm + 1.796 or at a low level 
when it is higher than the range. In addition, if the 
video head speed is out of such a rated speed range, the 
speed detector sets pin 11 to a low level or if in the 
range, it sets pin 11 to a high level. This turns 0516 
on or off, which changes the time constant of the 
video head start and slow-down compensation filter 
to provide quick lead-in on speed. 

The APC signal output from pin 13 in the form of 
pulse modulation has the 1.46 kHz component filter- 
ed through the low-pass filter, consisting of R546 
and C531. It is then passed through the phase com- 
pensation filter, consisting of R547, C532, and R548, 
and is connected as the AFC (speed control loop) sig- 
nal to pin 5 of 1С503 (TA75902P). The network of 
R550, D508, R584, and R585 turns on or off the disk 
motor revolution. In the stop state, the APC output 
voltage is at a high level. To pin 5 of 1C503 is connect- 
ed R584 and R585 through D508. Тһе АРС output 
voltage is divided by R550 and D508 with R585 to 
0.7 V, approximately. Pin 6 on 1С503, on the other 
hand, is preset to 2.5 V, approximately by R554 in 
the state when the APC is locked. The output of pin 7, 
therefore, is at a low level, at which the disk motor 
cannot be revolved. When an operating switch is de- 
pressed, +12 V is supplied to R584. This develops 
4.2 V, approximately, at the cathode end of D508. 
This voltage turns D508 off, which allows the APC 
voltage to go to pin 5. The output at pin 7, then, be- 
comes a high level, which allows the disk motor to 
start. The output at pin 7 is fed to the base of 0962 
on the Disk Drive Circuit board PW2115. As the APC 
drive, the push-pull circuit, consisting of Q961 and 
Q963, activates the disk motor coil through the choke 
coil L961. 

In the playback mode, the reference signal of the 
5.97 MHz crystal-controlled oscillator X961 is count- 
ed down to produce a trapezoidal wave. This trape- 
zoidal waveform, which is used in place of the 25 Hz 
square wave to which the vertical sync pulse was У 
counted down in recording, is sampled with use of the 
PG pulse and is processed for servo operation as 
in recording. ` | 
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Fig. 3-52 Push-pull Amplifier Circuit 
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3-3-4. 


Brushless DC Motor Circuit 


The video head disk is driven by a brushless DC motor. 
This section briefly describes operational principles of 
the brushless DC motor, basic circuit construction, and 
others. The operational pronciples of the brushless DC 
motor is identical with those of the conventional DC 
motors having brushes except when an electronic 
circuit is provided in place of the usual brushes and 
commutator. The motor may be broadly divided into a 
stator section and rotor section. These may be further 
classfied as follows. 


Armature (3-phase winding) 


Stator š 
section А Position sensor 
Drive circuit board circuit 
Coil drive circuit 
(switching) 
4-split, 8-pole magnet 
Rotor | 
section Magnet yoke 
Others 
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Fig. 3-58 shows the motor circuit. In the figure, H1 
through H3 are the position sensor elements (Hall 
ICs), О, through О» the coil drive switching transis- 
tors, апа L, through L, the armature coils. The three 
Hall ICs are arranged at equal angle of 60 degrees. | 
Each hall IC produces a low-level signal when the N 
pole of the rotor magnet comes close to it and a high- 
level signal when the S pole comes. As the rotor mag- 
net is of 8 poles, a single turn of the rotor obtains 
signal of 4 cycles, which are deviated 30 degrees (120 ` 
degrees in electric angle) each other, as illustrated by 
the outputs 1, 2, and 3 on the timing chart in Fig. 
3-57. The output signals cannot be applied to the 
bases of the switching transistors, however, because 
each signal makes two coils conduct in the shaded 
area at. the same time. The result is that the motor 
fails to start because of unsmooth torque. To prevent 
this, Од through Og are connected to the outputs of 
Н, through Н» to cut out the shaded areas to obtain 
the signals 1° through 3’, which are input to О, through 
Оз. 

Let conduction of L4 be started first. The output level 
of Hı is high, which turns О, on. This allows current 
to flow into L,. Reaction of the current flowing 
through the coil and magnetic flux of the magnet 
revolves the rotor. When the rotor turns 30 degrees 
from the switching start position, then the output 
level of H, becomes high, which turns Q4 on and 
О, off. When О» turns on, this allows current to 
flow into L,. This operation repeats to turn the rotor 
90 degrees. Then, switching of Li, L,, and 1; is re- 
peated in sequence, making the motor revolve smooth- 
ly. It is seen that a single turn of the rotor requires 
12 times of switching. Note that as the conduction 
start time of each coil is correctly present by the posi- 
tional relationship between the armature сой and Hall 
IC, timing adjustment is not needed. The Hali IC, 
therefore, should not be deviated, as this affects the 
performance of the motor. 
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Fig. 3-56 Hall IC Positions. 
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Fig. 3-58 Motor Circuit. 
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5. Capstan Servo Circuit 


The capstan servo circuit, consisting of a speed control 
(AFC) loop and a phase control (APC) loop, controls 


|». the tape speed. 


Speed Control (AFC) Loop - 


The speed control loop serves both for the recording 
and playback modes. A FG signal generating coil that 


. is housed in the capstan motor produces а 100 Hz FG 


signal. The FG signal, which is input from pins 1 and 3 
of the terminal P504 to pin 9 of 1С503, is inversed and 
amplified by the operational amplifier. The FG signal, 
also, is shaped from sine wave to square wave and is 
applied from pin 8 of 1C503 to pin 22 of ІС501. The 


^ switch in 1C501 is fixed at the position which is not 


| Read . 
FG pulse — pulse ` 
| СЕМ | 


connected to the 1/2 count-down circuit. 

When the FG signal is input, the first block stores the 
contents of the counter. The second block clears the 
counter, which then, starts counting the clocks. When 
the second FG signal comes in, the contents of the 


counter clears and is stored in the memory. As in the 


phase comparison in the head servo circuit described, 
the contents of the counter 15 applied to the duty-cycle 
modulator for the slope portion only, but zero or 
maximum for the other portions. 

The voltage corresponding to the period of the FG 
signal or the speed, therefore, is output in the form of 
duty-cycle modulation from pin 8 of IC501. 


іле. = Eo 4 
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Fig. 3-59 J. Waveform of Output a. 
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Clear pulse 


SHIFT 
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mixed signal 
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MEMORY 


. Phase Control Loop (АРС) 


In the recording mode, the phase control loop com- 
pares the phase of the 25 Hz signal to which the FG 
signal has been 1/4 counted down with the phase of 
the reference 25 Hz signal to which the vertical sync 
pulse separated from the video signal has been 1/2 
counted down. The operation of the phase comparison 
circuit, which is the same as that of the head servo 
circuit is as follows. 

Тһе reference. 25 Hz signal clears the 15-bit counter, 
which then counts the clocks. The 25 Hz gate pulse 
made of the reference signal prompts the contents 
of the counter to be read out and stored into the 


“memory until the 10-bit counts corresponds to the 


slope of the trapezoidal waveform. With detection of 
the upper and lower limits, these are stoped in the 
memory. Тһе voltage corresponding to the contents . 
stored is produced by the duty-cycle modulator. The 


‘duty-cycle modulator uses а 1.46kHz pulse to preset 


the 10-bit counter. The counter, then, starts counting - 
two-hold clocks and at the same time, sets the R-S 
flip-flop. When the number of counted clocks is equal 
to the stored numeral, a reset pulse is input to the R-S 
flip-flop to reset. This continues until the memory 15 
rewritten when the next. gate pulse comes in. The 
output is fed out from pin 7 of IC501. 

In the playback mode, the phase control (APC) loop 


_ compares the phase of the CTL pulse with that of the 


internal reference signal. of 25 Hz to which the signal 
of the crystal-controlled oscillator X961 has been. 
counted down. The APC loop output at pin 7 has the 
1.46kHz component eliminated through the low-pass 
filter, consisting of R538 and C525, and is passed 
through the pase compensating fliter, consisting of 
R538, R540 and C526, and through R539. The signal, 
then, is mixed with the AFC output signal which also 
has the 1.46 kHz component eliminated through the 
low-pass filter, consisting of R541 and C527. Тһе 
is phase-compensated through R542, 
C528, and R547 and is applied to ріп 3 of IC503. Note 
that the comparison bias for the DC amplifier in ІС503 
is given through R564 and R565. 


Duty cycle modulator 
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Fig. 3-61 Waveform of Comparator 


Motor Drive Output Circuit 


The capstan motor drives the capstan and reels. For 
reel drive, the recording or playback reel speed is dif- 
ferent from the fast-forward or rewinding reel speed. 
The motor, therefore, is controlled by applying a 
motor on-off (revolution inhibit) signal and a fast- 
forward or rewinding signal to the output stage. 

The control voltage is connected ot pin 3 of 1C503 to 
amplify. The output signal is connected through pin 1 
on IC503 to the speed control logic circuit to be 
processed appropriately. The signal, which is returned 


to the Servo Circuit again, drives the push-pull ampli- _ 


fier, consisting of 0519 and 0520 to revolve the 


- motor. In the regular recording or playback mode of 


operation, the signal at pin 1 on ІС503 is directly used 


for revolving the motor. In slowmotion, frame-feed, or- 


still playback, the signal is formed in the speed control 
logic circuit to a capstan drive signal which is used for 


revolving the motor. In picture search, the control. 


pulse that has been recorded on the tape is used by the 
speed control logic circuit to control the capstan motor 
50 that the tape speed may be as high as 17 times, ap- 





to ІС501%22 


5v 


Fig. 3-62 FG Amplifier Circuit 
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proximately, the regular speed. To this final stage is 
connected the +12 V power line directly from the 
Power Supply Circuit board PW2111 independent 
of the power line for the servo circuits mentioned 
previously. This prevents possible noise due to the 
capstan motor from affecting the other functional 
circuits. In the stop state, the motor turn-on signal 
does not come to Q522, which is off. This holds 
Q521 turned on, which grounds the base potential of 
0519. This inhibits the capstan motor to revolve. If the 
recording/playback +B voltage comes in from D619 
then the motor turns-on signal of +12 V applied to 
0522, which is turned on. This turns off 0519, which 
allows the control voltage to be applied directly from 


ріп 1 of [C503 to the bases fo 0519 and 0520. These 


drive the capstan motor to revolve. In the fast-forward 
or rewinding mode, the recording/playback +B voltage, 
also, is applied to the base of 0517, which is turned 
on. This allows current to flow through the base of 
Q518, which turns on. This allows the base potential 
of Q519 and О520 to rise up to the “В voltage. The 
capstan motor, then, revolves irrespective of the 
control voltage. | | | 
C539 is placed for use of the charge current to turn 


. on 0518, which allows the capstan motor to revolve, 
only. when this is started. The reason is that when the 


PLAY or RECORD button is depressed, the control 
voltage is not always at a high level. C535, C536, 
R564, and R566 are placed for determining the. DC 
amplifier gain of the control voltage and the response 
at high frequencies. | 
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Fig. 3-64 Time Chart іп Recording Mode of Operation. 
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Fig. 3-65. Time Chart in Playback Mode of Operation. 
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| 3-4. LOGIC SYSTEM 


GENERAL 


The Logic Circuit includes as major circuits a loading/ 
unloading. switching circuit, a capstan revolution 
detector circuit, a dew detector circuit, a tape end 
detector circuit, a motor control circuit, and ап “auto- 
finder" (program start locator) circuit. In addition, it 
has a disk revolution detecting circuit, a standby 
lamp lighting circuit, an auto-stop solenoid energizing 
circuit, a video/audio muting circuit, and others. 
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34. 1. Loading and Unloading Operation 


When a cassette tape is inserted and the cassette com- 
partment is pressed down, the cassette switch is turned 
on. This allows the loading signal to pass the loading 
end switch 5671 to pin 9 of the terminal P608 on the 
PW2110. The loading signal, then, turns-on O609, 
which grounds the cathode of the Standby lamp LED 
D983 on the Switch Circuit board PW2116 to illumi- 
nate. The loading signal, also, is applied through R628 
to the AND circuit at pin 19 of 1C601 as a high- -level 
input. The other input to the AND circuit is usually 
kept at a high level. The output of the AND circuit, 
therefore, is at a high level. As the output is connected 


to the NAND circuit, the output at pin 21 is at a low 


level. This turns Q631 off, the collector of which is at 
a high level. With turn-off of 0631, 0626 and 0629 
are turned on, which allows current to flow to the 
loading motor to revolve. 

When loading ends, the loading end switch S671 is 
turned off. The pin 19 of IC601, then, is turned to the 
low level and pin 21 is to the high level. This turns 
O631 on, which stops the loading motor. 
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Fig. 3-67 


+120 412V 


Cassette Lead SW 412V 


If the RECORD or PLAY button is depressed in the 
state mentioned above, the +12 V recording/playback 
voltage is supplied to pin 1 or 2 of the terminal P606. 
The +12 V, then, turns 0522 on, which in turn, turns 
Q521 off. This allows the capstan motor to revolve. 
The +12 V, also, sets the cathode of D508 to the high 
level, which allows the head disk motor to revolve. In 


the fast-forward or rewinding state, the +12 V fast- 


forward/rewinding voltage turns Q517 on, which turns 
Q518 on. This allows the capstan motor to revolve 
at a high rpm. If the EJECT button is depressed, also, 
the capstan motor is allowed to revolve at a high rpm 
as the *12 V eject voltage is supplied in a path as in 
recording or playback. The 412 V, also, turns 0624 
and 0630 on. When 0624 turns on, this turns 0625 
on, which іп turn, turns 0627 and 0288 on. These 
allows the current opposite to that of loading to flow 
to the loading motor. The motor, therefore, revolves 
reversely for unloading the cassette tape. In the end of 
unloading, the cassette compartment is automatically 


popped up to turn off the cassette lead switch S691. 
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3-4-2, Loading/Unloading Switching Circuit 

In the loading state, Q624 is turned off, which turns 
0625 off. This, in turn, turns 0627 апа 0628 off. 
Q631 and O630, also, are off, which apply biases to 
Q626 and O629, which are turned on. These allow 
current to flow to the loading motor to revolve for 
loading the cassette tape. | 
In unloading, the +12 V EJECT voltage is connected to 
Q630 to turn on. This turns 0626 and 0629 off. The 
+12 V, also, is connected to 0624 to turn on, which іп 
turn, turns 0625 on. | 

This biases 0627 and 0628 to turn оп. Current, then, 
flows opposite to that of loading. The motor, therefore, 
revolves reversely. (Refer to Fig. 3-67.) 


3-4-3. Loading Motor Control Circuit 


This circuit controls the loading motor in the manner 
that the power line for the loading motor is turned off 
if the loading ring cannot be revolved by some causes 
during loading or unloading. In normal loading, the 
loading signal fed from pin 21 of 12601 is at a low 
level. In the event of abnormal loading, the low level 
changes to a high level in 10 sec approximately, set 
by the delay circuit the time constant of which 15 
determined in terms of C606 and R623 at pin 20. The 
high level prompts 0631 to turn on, This turns 0626 
and 0629 off, which т turn, stops the loading motor. 
іп the event of abnormal unloading, similarly, ріп 21 
changes to the high level, which turns Q610 on, which 
turns 0630 and 0624 off. These turns 0625, 0627, 
and 0628 off, which stops the motor. See Fig. 3-67. 


3-4-4. ` Capstan Revolution Detector Circuit 


In the unloading state, tape is wound into the cassette 
as the ree! table is revolved by the capstan motor, while 
being unloaded. If the loading ring turns without 
revolution of the reel table, the result is that tape 
would be damaged. To prevent this, a measure 15 
provided as described below. ин 

The FG head generates six pulses in series every turn of 
the capstan motor. Each pulse is amplified. through 
ІС503 and is rectified through D605 and D606 to DC 
voltage. The DC voltage controls the revolution of the 
loading motor. D623 is placed to prevent the square 
wave before rectification in the states other than the 
eject state. | | 


3-4-5. Tape Slack Detector Circuit 


. The slack sensor, which is moved by the tape tension 
on the return side of the loaded tape, intrudes inwards 
to turn the lead switch on with slack of the tape. When 
the lead switch turns on, +B is allowed to go through 
the lead switch to pin 3 of the terminal P821 оп the 
Slack Delay board PW1789. From pin 7 is applied the 
+В to ріп 11 of the terminal. 0903 on the Pause Cir- 
cuit board PW2113 to turn Q910 on. This turns Q907 
on, which supplies an auto-stop signal from рт9 of 
the terminal P903 to ріп 4 of the terminal Р941 on 
the Plunger Drive board PW2114. The auto-stop signal 
flows as current through the current limiting resistor 
R942 to the stop solenoid L651 to energize. The diode 
D942 on PW2114 prevents reverse current. 

As energizing the stop solenoid requires a high current 
at first, a starting current is needed. When Q910 is 
turned on, the +17 V line charges C903 which at the 
“same time, turns 0908 and 0909. A high current, 
therefore, flows to the stop solenoid directly. Note 
that the current flowing through the current limiting 
resistor R942 serves to hold the stop solenoid ener- 
gized. It is normally around 150 mA. 


Auto Stop 0910 
IN | 


R918} 


3-4-6. Auto-Shutoff Circuit at The Time of Power-Off 


The auto-shutoff circuit, located on the Power Supply 
Circuit board PW2111, protects the VTR body and 
tape in the even of power-off due to accidental discon- 


‘nection of the power plug from the wall outlet or 


service interruption. In the figure below, +B is con- 
nected to point a irrespective of the POWER switch, 
on or off. 0809, therefore, is normally kept on. Point 
b. is connected to the base of 0910 on the Pause 
Circuit board PW2113 and point c to the hold ca- 
pacitor C641 provided out of circuit boards. In the 
event power is interrupted, the collector of Q809 turns 
to a high level by the current discharged from C641. 
through R816. The current flowing from the collector 
through D812 energizes the stop plunger to attract. 
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Fig. 3-69 Stop Solenoid Drive Circuit | 


Solenoid 


3-4-7.  Muting Circuit 


When the PLAY button is depressed, the muting circuit 
mutes the video and audio signals for a while (4 to 5 


sec) until they are made normal by stabilization of the 


servo circuits. 

When the PLAY button is depressed, the playback +B 
is applied to ріп 2 of ІС601. To pin 9 in supplied the 
control signal, which is held by and output at a high 
level from the hold circuit. The high-level output of the 
hold circuit is applied as one input to the NAND circuit. 
The other input to the NAND circuit is a low-level 
signal of the +12 V having passed through the delay 
line. The output of the NAND circuit is high level. The 
high level signal is output as the muting signal to pin 18. 
The muting signal turns on Q251 on the Video Circuit 
board PW2109, thereby muting the video signal. 

For muting the audio signal, the low-level, delayed 
playback +B is applied through pin 24 to Q603 to turn 
о, which outputs from the collector a high-level 
muting signal. The muting signal turns on 0704 on the 
Audio Circuit board PW2108, thereby muting the 
audio signal. | | | 

C604 connected to pin 24 is charged through R619. 
At the end of charge, the delay line output is made to 
a high level and pin 18 is turned to a low level. This, 
also, resets the audio muting state. The hold circuit 
discharges C608 during positive pulse of the control 
signal as long as this is input. This allows the NAND 
circuit to have the high-level voltage input. If the 
control signal disappears, the output of the hold circuit 


changes from the high to low-level in the time constant _ 


of R624 and C608. The output from pin 18, then, 
becomes high level for muting the video signal. 


3-4-8. Dew Detector Circuit | 
The pulsating current to which the power current is ` 


half-wave rectified in the Power Supply Circuit board 
PW2111, is applied to and shaped to square wave by 
Q602. The square wave feeds through the dew sensor 
mounted on the lower cylinder surface to pin 3 of the 
terminal P601 when it is conductive. The dew sensor 
has a resistance of МО? order across the electrodes in 
normal, but the resistance decreases to kQ order when 
it senses moisture. | 


+B 
DEW SENSOR 





Such a low resistance allows the square wave to pass 
the dew sensor. The square wave, then, is rectified 
through D602. The rectified signal turns O604 on and 
is amplified by this. The amplified signal is applied 
to the Schmitt trigger, consisting of Q605 and Q606, 
the collector of which is turned to a high level. This 
passes D624 to turn O609 on, which illuminates the 
Standby lamp. At the same time, the signal from 
D624, also, passes D627 and 15 output as the auto- 
stop signal to energize the auto-stop solenoid. Note 
that when the dew sensor closes, Q607 grounds the 
loading signal to protect the tape. 
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Fig. 3-70 Muting Circuit 
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Fig. 3-71 Dew Detection Circuit 
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3-4- 


В639 


9. Auto-Find Circuit 

The auto-find (programme start locator) circuit picks up 0619, which is turned on as the base of 0618 is biased 
the start of a programme recorded on the tape so that when the start of the programme comes. 0619, then, 
the tape can be automatically stopped at the start point produces a positive pulse, which is differentiated by 
from which the programme is to be started. Such as C622, R663, and R664. The differentiated pulse turns 
auto-find operation is made in the manner that a mark on Q913, which grounds pin 15 of 12601 through the 
signal is put on the control signal as this is recorded on AUTO-FIND switch 5984 on the Switch Circuit board 
the tape, and is detected as the start sign while the tape PW2116. With grounding of the output at pin 15, 
is fast-forwarded or rewound. For details of processing 0608 is turned on, which produces the auto-stop 
the control signal to be recorded on the tape, refer to signal. This signal energizes the stop solenoid. 

_ the Servo Circuit Section. In rewinding, the *B is applied to the collector of 
The control pulse picked up from the tape by CTL 0620 and 0618 is turned оп at the start of a pro- 
head in the fast-forward or rewinding operation is fed gramme. Q618, then, produces a signal, which is dif- 
out from pin 14 of 1C503. It, then, is differentiated by | ferentiated to positive pulse by C620 and R662. The 
C616 and R636 to impulse, which triggers the multi- positive pulse turns 0620 on, which produces the auto- 
vibrator consisting of Q617 and 0623, having a time stop signal. The signal energizes the stop solenoid as 
constant of 3.8 msec, approximately. In playback where same as the fast-forward operation. 
the coming pulse is longer than the time constant, the If the tape is fast-forwarded again after auto-finding of 
multivibrator functions simply as the usual monostable the programme start location, the step voltage caused by 
multivibrator with input of positive trigger. In fast- turn-on of the fast-forward +B is differentiated to 
forward or rewinding where the coming trigger has as positive pulse by C621, R665, and R666. The positive 
short a width as 2.6 msec approximately, however, pulse turns Q621 on. This allows the pulse differenti- 
the multivibrator functions as a R-S flip-flop. ated by C622, R663, and R664 to prevent 0913 from 

turning on. 
|n picture search, 0912 in the Pause Circuit (PW-2113) 
is turned on as its base is biased by the record and play- 
back +B. Q912, then, turns 0911 off to inhibit the 
programme start locating action. 
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Fig. 3-72 Auto Find Control Circuit 
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Recorded Program Start Signal | 
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Fig. 3-74 Program Start Signal Waveforms Given 
in Various Modes of Operation. 
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where the PLAY button is depressed, 


3-4-10. Tape End Detector Circuit _ 


The tape end detector circuit detects the end of the 
cassette tape and the stop solenoid drive circuit is 
operated to put the VTR into the stop mode. 

The tape end or the tape beginning is detected by the 
use of two sensing coils and the metallic foil attached 
on each end of the tape. 

In the cassette, metallic foil is attached to the leader 


tape at both ends of the tape. 


The sensing coils are located near the tape on both the 
supply and take-up sides. The supply side sensing coil 
is for the PLAY, REC, and Ғ.Е. modes of operation 
including. the 
frame-feed, slowmotion, and forward picture search 
and the take-up side for the REW modes of operation, 
including the reverse picture search. The tape-end 


detector circuit is shown in Fig. 3-75. 


The tape-end detector circuit is composed of an 


oscillator circuit and a detector circuit. The sensing 


coil is the oscillator coil of the oscillator circuit. 

Due to variation in О of the coil when the tape reaches 
the metallic foil, the oscillator stops its oscillation. The 
auto-stop signal is obtained when the oscillation is 
stopped by detecting the oscillator output. 

The oscillator circuit is located in ІС601 (CX-141). 


The output is provided at рт 13 and is fed back | 


through two feedback loops to both pins 10 and 11. 
Only one of the feedback loops is used at a time. The 
feedback loop consisting of C624, R653 and the 
supply side sensing coil is utilized in the PLAY, REC, 
and F.F. modes of operation where the PLAY button 
is depressed, including the frame- feed, slowmotion, and 


The one consisting of C623, R652 and the take-up side 
sensing coil is used in the REW modes of operation, 
including the reverse picture search. = 

The feedback loops are selected by a DC bias supplied 
to pin 10 or 11, in the PLAY, REC or F.F. mode, the 
DC bias is supplied to pin 10 through the supply 
sensing Coil. 

When the bias is applied to pin 10, a feedback signal i 15 
fed to the oscillator and the oscillation starts. 

The circuit connected to pin 11 is separated by а 
switch inside the IC. 


. In the REW mode, +12 V is аа to рт 11 as the 


bias voltage, and to the take-up sensing coil. 

The oscillator output is half-wave rectified in the 
detector circuit, goes to the AND circuit and appears 
from pin 15 as a high level output. | 

The half-wave rectified signal is filtered by C609 to 
provide a DC voltage. When either metallic foil ap- 
proaches its respective sensing coil, the Q of the 
sensing coil decreases and the oscillation stops. The 
output from the detector circuit goes low, and is 
applied to AND circuit. The output at pin 15 goes low 
also and the stop solenoid 15 energized. 

When the tape-end detector circuit 15 operating, that is 
in the PLAY, REC, F.F., or REW mode or the respec- 
tive frame-feed, slowmotion, or picture search, the 
detector circuit detects the oscillator output to provide 
a high level output. 

When the no DC bias is applied to pin 10 or pin 11, the 
detector output goes automatically to a high level. 
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Fig. 3-75 Таре End Detector Circuit 3-4-11. Counter Memory Circuit 


The system control of the VTR during the REW mode 
is automatically placed in the STOP mode by the 
counter memory circuit when the tape counter reaches 
"9999" indication. The counter memory circuit is in- 
cluded in the REW mode of the tape-end detector 
circuit as shown in Fig. 3-75. The counter memory 
circuit, utilizing the tape-end detector circuit, momen- 
tarily increases the bias voltage at pin 11 of the tape- 
end detector oscillating circuit up to the supply volt- 
age. The oscillation is thus stopped for a moment for 
performing the auto-stop. 

C627, the tape counter switch S652, and the memory 
switch S986 are connected in series across R690, bias 


leader tape at tape end 


ME 


leader tape at tape beginning 


ПЕ =. 


metalic foil metallic foil 


Fig. 3-76 Foil Leader Tape 
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25 PG signal in | 
4RF-switching pulse) 


resistor of pin 11. The tape counter switch located 
inside the tape index counter unit is turned on when 
the tape counter indicates “9999”, When the counter 
indicates “09999” and the memory switch is ON, the 
oscilation is stopped during the charging period 
of C627. | i 

If the REWIND button is depressed once more after 
the VTR has been automatically put into the STOP 
mode, the REW operation takes place because C627 
has been charged. 

R984 located on the switch circuit board PW2116 
prevents the VTR from being placed in the STOP 
. mode automatically when the memory switch is turned 
on after the tape counter reaches its “999” position. 


3-4-12.. Head Revolution Detector Circuit 


When the normal operation cannot be achieved due to 
the disk motor trouble or overload, it is necessary to 
put the VTR into the STOP mode. This is also required 
if the head disk does not rotate due to a broken disk 
motor. The head revolution detector circuit detects 
the head ‘disk rotation by utilizing the 25 PG signal. 
When the revolution stops, it operated the stop sole- 
noid drive circuit to put the VTR in the STOP mode. 
The detector circuit functions when the head disk 
motor rotates, that is when either the EJECT, the 
REWIND, the F.F., the PLAY, or the REC buttons is 
depressed. | 

The schematic diagram is shown in Fig. 3-77. — 

The detector circuit detects whether the head disk 
rotates or not by. the presence of the 25 PG pulse. The 
RF switching pulse produced from the 25 PG signal 
supplied from collector of Q514 (pulse Amplifier) goes 


through C610 and R625, and is applied to the HOLD. 


circuit in the IC601 pin 22. 

When the voltage at pin 23 becomes higher than the 
reference voltage inside the IC, the ЧЕР circuit 
output goes from high to low. 

If one of the function buttons is depressed, the REG 
12 V charges C605 through R619. 
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Fig. 3-77 Revolution Detector Circuit 


If the 25 PG signal is not applied to pin 22 in this 
situation, the charge of C605 becomes higher than the 
internal reference voltage in about 0.5 second, and 
HOLD circuit output goes low. The AND circuit 
. output goes low also, and the auto-stop signal is 
supplied from pin 15. 
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If the 25 PG signal is applied to pin 22, C605 is dis- 
charged in the ІС during the positive period of the dif- 
ferentiated pulse applied to pin 22, and the voltage at 
pin 23 does not become higher than the internal 
reference voltage. The time constant consisting of 
R619 and C605 is set sufficiently longer than the 25 
PG signal period. | 

The time constant is set to about 0.5 second because it 
must be longer than the rising time of the head disk 
motor when one of the function buttons is depressed. 


3-4-13. Pause Circuit, PW2113 


The Pause circuit operates in the manner that when the 


PAUSE/STILL switch or the video camera remote 


control switch, or the remote control pause switch is 
turned on, the pause circuit is set into the pause state, 
where the pause solenoid 1$ energized to stop the tape 
transport. 

Note that the video camera remote control switch is ef- 
fective in the recording only. The pause state can be 
reset to the tape running state УУ depressing the 
PAUSE/STILL switch again. 

It should be noted that when the pause state elapses 
2 min 40 sec, this is automatically reset, but the pause 
state set by the video camera remote control switch 
cannot be reset. 


RECORDING MODE 


When the PAUSE/STILL switch is depressed in the re- 
cording mode, the pause still switch S983 is turned on. 
This applies the pause signal of negative pulse to pins 8 
and 9 of the ICHO9 on the Speed Control Logic circuit . 
PW2117 and enters NAND circuit. 

The output of NAND becomes high level and fed out 
from pin 10 to pin 3 of ICHO5. 

The pause flip flop in ІСНОБ is triggered by this signal 
and its output becomes high level as flip flop is inverted. 
The output of the pause flip flop is applied to the base 
of 0906 on the Pause circuit PW2113 and pin 12 of 
ICHO6. Then, 0906 turns on and the pause LED D984 


illuminates. 


At the same time, the pause signal which is fed to pin 
12 of ICHO6 enters AND circuit. The other input of 
AND is REC +12V. 

Therefore, the output of AND is high level and fed to 
the base of Q904 on the Pause circuit PW2113 through 
DHO3. | 

At the time of start, 0904 allows a current through 
R904 and R905 to charge C901. 

This turns Q902 and Q903 on, which allow a high 
current to flow through pause solenoid to energize. 

At the same time, Q901 is turned on to allów a current 
to flow through the current limiting resistor R942 on 
the Plunger Drive board to the pause solenoid to hold. 
When C901 is fully charged, Q902 and Q903 are turned 
off, but 0901 is on only to hold the pause solenoid 
energized. 


_ mode. 


РЕАУВАСК MODE 


. When the PAUSE/STILL switch is depressed in the 
PLAY mode, the pause solenoid is not energized. 

That reason as follows. 

The pause signal is supplied as same as the RECORD 
mode. 

However, the input of pin 12 of ICHOG turns to low 
level, because the REC +12 V is not supplied in PB 


Therefore, the output of AND turns low level and the 
pause drive circuit consisting of 0901, 0902, 0903, 


.. and 0904 is cut off. 


As the REC +12 V is cut off and the input of pin 9 of 
 ICH07 turns low level, the output from pin 8 of ICHO7 
becomes high level in PLAY mode. 


Pause/Still Sw 
5983 МУ 


. Control circuit 
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Pause LED 


x 0984 
Ф О + 12V 


This output is fed to pin 8 of ICHO6 and enters AND 
circuit. 

The other input of AND is a high level which is sup- 
plied from pin 1 of ICH05 pause flip flop. 

The out put of AND which is a high level is fed to the 
base of QH14. 

ОН14 turns on and capstan servo signal is ТТІ 
through DH18. 

Thus, capstan motor stops and tape transportation also 
stops when depression of PAUSE/STILL switch in 
PLAY mode. Refer to Speed Control Logic description 
for more details. 
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Fig. 3-78 Pause Circuit 
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3-5. SPEED CONTROL LOGIC CIRCUIT, PW2117 +12V +16.5/ 


Саир RHIO FON _ | 

3-5-1. GENERAL ridi қ. /(н22 РНОЗ 
The Speed Control Logic Circuit, contained оп PW- RH88 RH87 Saro 
2117, is provided for controlling special playback "d Out 
modes or picture search modes of operation, which RH89 
include a still or slow motion playback, a frame feed DH18 | 
playback, and a cue or review playback. For each of Dus Lo В Slow VR 
the picture search modes of operation, the Speed RH31 С ИрИ 
Control Logic Circuit feeds а necessary control signal Still Mode 4) e° p A 
to the Video Circuit PW2109, Servo Logic Circuit Sig In N> d O 
_РМ/2110, or Disk Drive Circuit PW2115. Note that in RH32 Em 
the pause or з state, also, It contains a circuit which +12V ” 1 Sw RH36 
serves to automatically reset the pause or still state | | 
in approximately 3 minutes, thereby protecting the ` РИЗА 
tape from damage. | ria Sio | 
The Speed Control Logic Circuit consists chiefly of a Out —— SN RH35 
C?-MOS IC and diodes which form logic circuits for OH15 55 
determining а specific picture search mode of opera- = RH38 
tion. The Circuit may be divided into: (1) a picture 
search mode selector circuit, (2) a still/slow motion | Siow Mode Der 
circuit, (3) a frame feed circuit, (4) a tape speed con- 
trol circuit in the cue or review state, and (5) others. Fig. 3-79 STILL/SLOW Control 


Note that the frame feed circuit has a noise position 
detector circuit for frame registration. In the following 
sections will be described the operation of the Speed 
Control Logic Circuit in detail in the order of the 
still/slow motion, frame registration, and cue and 
review, | | 


3-5-2. Still/Slow Motion Circuit 


Still/Slow Motion 

For still state, the capstan motor is stopped to halt 
tape with leaving the pinch roller pressed to the cap- 
stan. By depressing the PAUSE button during play- 
back, the pause flip-flop in ICHO5-1/2 is set for still 
state. In the still state, OH14 in Fig. 3-79 is turned on. 
This grounds the capstan servo signal fed from QH22 
through RH88 and DH18, thereby stopping the cap- 
stan motor. 

In the still playback with the video tape stopped, each 
video head traces on a skew with respect to the video 
tracks as illustrated in Fig. 3-80. The RF output signal 
played back in such a skew tracing is shown in Fig. 3-81 
where the RF switching pulse also is illustrated. As a 
single TV picture frame is composed of two fields, 
A and B, the stil! picture frame also has two fields 
composed. | | | 
If the SLOW control is turned in the still state, OH16 "Orr xeu 

and ОН15 in Fig. 1 are turned on. This causes the still 

picture to move, or changes it to slow motion picture. | 

Turning the SLOW control from point A to B in Fig. 1 | 1 frame. 

changes the bias to QH16, which turns OH 15 on. This ° Fig. 3-81 Playback RF Signal Output In Still State 
switches the still state to slow motion state. The col- | = 
lector output of OH16 is fed through DH19 to the 

capstan motor. The collector voltage of QH16 is 

changed with the SLOW control. This means that the 

slow motion rate can be changed by the SLOW control. 





Fig. 4 
79 


Frame Registration 


if the video tape is stopped in a wrong time for a still 
picture, there may appear streaking noise on the TV 
screen. Such a noise, if existing on the center of the 
picture, disturbs the viewer in seeing it. To prevent 
the streaking noise from entering the screen, frame 
registration is needed so that the noise signal may 
be included in the period of vertical blanking. To 
achieve frame registration, the capstan motor is driven 
by pulse to move video tape a little. The streaking 
noise in the still state is due to decrease of the play- 
back RF output at point P or P’ in Fig. 3-81 because 
of skew tracing of the video heads on the video 
tracks as in Fig. 3-80. The points P and P’ can be 
shifted to position by the frame registration that the 
little shift of the video tape moves the video tracks 
in relation to the video heads. A principle of the 
frame registration is as follows. The blanking period 
of the TV picture nearly coincides with the vertical 
sync pulse. As the leading or trailing edge of the RF 
switching pulse is at 7 Hs before the vertical sync 
pulse, frame registration can be accomplished by com- 
paring the noise position in the stili state with the 
phase of the RF switching pulse. | 

A block diagram of the frame registration circuit is 
shown in Fig. 3-82 and the operation timing chart in 
Fig. 3-83. In the figures, the noise stop position is de- 
termined by the delay time of the monostable multi- 
vibrator ІСН02-1/2А in reference to the RF switch- 
ing pulse and ІСН02-1/2В produces a stop position 
signal (see (d), “STOP” signal, in Fig. 3-83). The noise 
stop signal (d) is compared іп ICHO8-1/2A with the 
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phase of the noise position signal (e) output of the 
noise position detector circuit, which will be describ- - 
ed in Section 3-5-3. If the two signals (d) and (e) are not 
in phase, the signal Q at pin 2 on ІСНО8 is high. This 
makes the drive pulse gate ІСН09 open, which allows 
the drive pulse to be fed to the capstan motor to revolve. 
The capstan motor, then, moves the tape a little. Motion 
of the tape shifts the noise position signal. When the 
two signals are in phase, then, the signal Q output at pin 
2 on ІСН08 becomes low. This closes the drive pulse 
gate, which inhibits the drive pulse. The result is that 
still picture is obtained. The drive pulse is made in the 
manner that the RF switching pulse is counted down 
by ІСН08-1/2В and is shaped to a required width by 
ICHO3-1/2B. 


Frame Feed 

Tape can be moved one frame by frame by depress- 
ing the FRAME FEED button repeatedly. In Fig. 3-82, 
depressing the FRAME FEED button triggers the 
monostable multivibrator (M.M.V.). This turns the 
phase comparator off, which makes the drive pulse 
gate open for a predetermined period of time. The 
drive pulse output of the gate revolves the capstan 
motor, which moves the tape. After the gate is forci- 
bly made open, this activates frame registration cir- 
cuit mentioned in the preceding section to operate. 
This series of operations accomplishes frame feed. 
Note that holding the FRAME FEED button de- 
pressed allows continuous frame feed as the drive 
pulse gate is kept turned on. 
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3-5-3. Noise Position Detector Circuit 


The noise position detector circuit, consisting of 
ICH11, QH24, and QH25, produces a noise position 
detection signal needed for frame registration and 
frame feed. 

A block diagram of the noise position detector cir- 
cuit is shown in Fig. 3-84. In the figure, the input play- 
back video signal is amplified through QH24 and has 
noise component detected by DH25 and CH26. The 
detected noise component is passed through the buffer 
amplifier QH25 to the two operational amplifiers of 
ICH11, where it is peak-detected. The peak-detected 
signal is differentiated by CHO9 and RH20 to a form 
for use as the noise position signal, which is delivered 
to the frame registration circuit. 


3-5-4. 


When in the playback or recording mode, the PAUSE 
switch is depressed, the pause flip-flop in ІСН05-1/2 
is set. In playback, the pause state is seen as the stili 
or slow motion picture. The still signal, then, is in- 
putted to ОН14. In recording, the pause state sepa- 
rates the pinch roller from the capstan to stop the 
tape, leaving the capstan motor revolving. This assures 
rather prompt start of the tape when the pause state 
has been reset. | 
The pause circuit has a pause timer comprised of a 
12-stage counter (ICHO4) and uses a clock signal made 
in the manner that ICHO8-1/2 frequency-halves the RF 
switching pulse. 

When the pause flip-flop in ICHOB is set, the counter 
in ICHO4 starts counting and in 2 minutes 40 seconds, 
the signal Q12 at pin 1 on ICHO4 becomes high, which 


Pause Circuit 












resets the pause flip-flop. While the pause timer oper- | 
ates either in recording or playback, it cannot operate 
in the slow motion state where the counter is cleared. 
Fig. 3-85 shows the pause circuit. 


3-5-5. 
In the cue or review state, this circuit controls the 
capstan motor so that this allows fast-forwarding or 
rewinding the tape as fast as 17 times the normal tape 
speed. Fig. 3-86 shows the tape speed control circuit. 
The video tape has the 25 Hz control pulse recorded. 
The circuit controls the capstan motor rpm so that 
the control pulse may Бе 425 Hz, which is obtained 
by multiplying 25 Hz by 17, thereby providing stable 
tape speed. | 
Тһе 25 Hz control pulse is differentiated by CH16 
and RH70. The differentiated pulse is inverted and 
amplified through QH23, the signal output of which 
is integrated through CH21. The integrated signal is 
frequency-detected by the operational amplifier in 
ІСН26-1/2А, the signal output of which has a duty 
cycle in proportion to the frequency. The otput signa! 
is amplified through the operational amplifier in ICH 
26-1/2B, the signal output of which is fed through 
filter to the capstan motor. 

The servo circuit for the cue or review is switched over 
the servo circuit for the normal recording or playback 
mode of operation by the analogue switch in ICH27. 

Тһе normal capstan servo signal is applied to ріп 1 
on ІСН27, the signal at ріп 13 of which becomes high. 
The high-level signal is output from pin 2. 


Cue and Review Tape Speed Control Circuit 
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3-5-6. Other Associated Circuits 

. Dummy-VD Oscillator Circuit 
In any of the picture search modes, including the still, 
slow motion, cue, and review states, the dummy-VD 
oscillator circuit inserts a dummy-VD pulse into the 
playback video signal to stabilise the vertical synchro- 
nization of the TV set. Fig. 3-87 shows a block diagram 
of the dummy-VD oscillator circuit and Fig. 3-88 the 
operation timing chart. | 
The noise mask pulse and dummy-VD pulse made in 


the dummy-VD oscillator circuit are delivered to the 


Video Circuit board PW2109 to be inserted into the 
playback video signal. | 


ВЕ Sw 
Pulse 
INput 


-= ICH10 1/6 <ІСНО1 1/2 





Picture Search Signal Output Circuit 


{п any of the still, slow motion, cue, and review 
states, the corresponding mode signal is output from 
pins 7 and 10 on РНО1. The signals at pins 7 and 10, 
which is high in any picture search mode, Is delivered 
to the Video Circuit board PW2109 and Audio Circuit 
board PW2108. | 

Slack Sensor Control Circuit 

In cue or review, the slack sensor control circuit dis- 
connects the slack +B line so that the slack sensor 
cannot function. In Fig. 3-90,QH18 is turned off in the 
cue or review state to disconnect the slack +B line. 


V Syne 
Out | 


A Noise . 
Mask Out 
ICHO1 1/2 


Fig. 3-87 Dummy-VD Oscillator Circuit Block Diagram 
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Fig. 3-88 Dummy-VD Oscillation Timing Chart 
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Fig. 3-89 Picture Search Signal Output Circuit 





Slack +B 


Fig. 3-90 Slack Sensor Control Circuit 


Fast-Forward/Rewinding Control Circuit 


If the FF ог REW button is depressed, 0517 and 0522 
in the Servo and Logic Circuit board PW2110 are 
turned on. This connects the 12 V +B through 0518 
to the capstan motor, which revolves at a high speed. 
In review or cue playback, 0518 is kept turned off 
as the capstan motor is servo-controlled for constant 
tape speed. In Fig. 3-91, QH13 is turned on to ground 
the base of Q517. | | 

. Counter Memory Control Circuit 
In review playback, the counter memory control cir- 
cuit stops the function of the counter memory. In Fig. 
3-92, OH12 is turned on to turn the counter memory 
off. 


Tape Sensor Control Circuit 

In review playback, the tape end sensor control cir- 
cuit stops the fast-forward tape end sensor oscillator, 
but keeps the rewinding tape end sensor oscillator 
in operation. In Fig. 3-92, OH20 is turned on to lower 
the bias of the rewinding tape end sensor oscillator 
circuit to stop. 

Audio Output Amplifier Circuit 

The audio output amplifier OH19 in Fig. 3-93 magni- 
fies the audio signal from the Audio Circuit board 
PW2108 by 4 dB, approximately, which is led to the 
Antenna Terminal board. 
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Fig. 3-92 Counter Memory and Tape Sensor Control 
Circuit 
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Fig. 3-93 Audio Output Amplifier Circuit 


3-b-7.  Servo-Use Clock Oscillator Circuit 

The reference clock oscillator circuit for use with the 
servo circuit is located on the Disk Drive Circuit 
board PW2115. іп the normal recording or playback 
mode or still or slow motion state, a crystal-controlled 
oscillator produces a stable reference clock. pulse. In 
the above-mentioned. mode of operation, Q966 in 
Fig. 3-94 is turned on to make Q965 form the crystal- 
controlled oscillator. 

In cue or review, the tape speed is considerably dif- 
ferent from the normal recording or playback speed 
as described previously. This causes deviation of the 
relative speed of the tape to the video heads as much 
as 5%, approximately, if the tape is played back at. 
the normal speed of the video disk. The result is that 
the horizontal sync pulse frequency of the playback 
video signal deviates 5% from the rated frequency. 




























The horizontal scanning of the TV set, therefore, 
could fail to synchronise. To prevent such a failure, 
the video disk speed is compensated. in the cue or 
review state, respectively, in the manner that the fre- 
quency of the clock oscillator for the servo circuit is 
changed. Changing of the oscillation frequency is 
made by switching the normal crystal-controlled oscil- 
lation to an LC oscillation. іп cue or review Q966 
is turned off to disconnect the crystal. In cue, 0968 
is turned оп and in review, 0967 is turned on. These 
allows the oscillator to produce clocks at frequencies 
predetermined in terms of 2962 and 2961, respec- 
tively. а | 
Тһе signal output of the oscillator 0965 is magnified 
through the output amplifier 0964 and is delivered to 
ІС501 on the Servo and Logic Circuit board PW2110. 
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Fig. 3-94 Servo-Use Clock Oscillator Circuit 
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3-6. PROGRAMME TIMER SYSTEM 
3-6-1. Programme Timer Circuit, PW2112 


General . sss | 

Тһе Programme Timer Circuit PW2112 is а quartz- 
locked digital programmable timer using a C MOS 
LSI TC5038P which provides a capability of reversing 
three programmes for a week. It has three memories, 

a liquid crystalline display, and a clock with use of a 
32.768 kHz crystal-controlled oscillator. The LSI 15 
of flat package type, having as much as 5,000 elements 
and 67 pins. Reserving desired three programmes can 
be accomplished in a weekly cycle manner by setting 
the hours, minutes, days of the week, and channels. 

If the days of the week are not designated, recording 

is automaticallys started or stopped in time in the 
24-hour cycle manner that a programme is recorded 
in the same time and same channel everyday. One of 
the two above-mentioned recording cycle types can be 
selected individually for each programme. іп the | 
following section will be described in what manner 
that Programme Timer Pt operates ang is manipu- . 
lated. | er E EE + ++++ + +++ ә 


™ 
© 

+! 
> 
Су 
~ 


Clock Operation 
The clock indicates а current time in the 24-hour 
digital system and the day of the week in characters. 





Note that only the characters of a current day is Fig. 3-95 
illuminated, but those of the other days are not shown. 
The time indication is carried up as shown in Table 
3-1. 
The clock is controlled by the reference signal of | | 
32.768 kHz that is generated by ІС861 (TC5038P) | | - 
having the crystal-controlled oscillator with the crystal | | DAY 
Х861, C864, and C865. IC861, then, produces drive SUN 23:50 
signals for the liquid crystalline display G861, which i 
indicates the current time and day. | | МОМ 0:00 
The clock is operated when the +B voltage is supplied | | . 0:01 
to the Programme Timer Circuit board with the power ZEE { 
cable is plugged into a wall outlet and Mains switch | | 0:59 
at the rear of the VTR is turned on, irrespective of the 
position of the Function switch S981. At the same | 1:00 
time, power is applied to the Паша crystalline illumi- | x 
nating lights G862 and G863, which are on at all times. 9:50 
The lights enables the liquid crystalline display to be | 10:00 
visual without room light because it cannot emits 11:59 
light by itself. | 
The Programme Timer Circuit serves for clock апа | 12:00 
timer operations when the TIME ADJUST/TIME/ а | у 
PROGRAMME switch 5861 at the front panel is іп 12:59 
the TIME position. 13:00 
Y у 
| | MON | 23:59 
SUN MON TUE WED THU FRI SAT | s rd 


Table 3-1 Carry-up Display 





Fig. 3-96 
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Fig. 3-97 | Crystal Oscillator Circuit 
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(for Setting Timer) 
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Setting the Clock 

To set the clock to a current time, first throw the 
TIME ADJUST/TIME/PROGRAMME switch S861 
to the TIME ADJUST position. In this position, the 
clock stops and can be set to the correct time (see 
Fig. 3-98). For correcting the timer indication, use the 
Programme Set buttons at the front panel (see Fig. 
3-98). In general, correction should be in the order of 
the MINUTE set button S863, HOUR set button 
S862, and DAY set button S864. It, however, may be 
started with any of the buttons. 

In clock adjustment, care should be exercised in the 


-Сагту-ир of each Programme Set button (see Table 3-2). 
Note that in clock adjustment, the CHANNEL Set but- 


ton 15 ineffective. | | 

Correction of the clock indication is performed in the 
manner that the digits to be corrected, for example, 
the HOUR digits, are designated and at the same time, 
a step signal is applied to pin 13 of 1C861. Each Pro- 
gramme Set button advances the time one digit when- 
ever depressed for shorter than one second, but is 
capable of quickly moving it by depressing for longer 
than one second. The clock is held at the indicated 
time while the switch S861 is in the TIME ADJUST 
position, М starts clock action when the switch is set 
to the TIME position. It, therefore, can be set pre- 


cisely to a second order by turning the switch to the 


TIME ADJUST position just when the time signal is 
heard. Note that when the switch is in the TIME 
ADJUST position, all of the Programme Set buttons 
are not effective. | 


Hour Set Button Minute Set Button 


(S862) (S863) 


me + 
a (енен 


Channel! Set Day Set 
Button Button 
(5865) (5864) 


Fig. 3-98 Programme Set Buttons | 








change. 





Hour Set button 







i change. 


DAY Set button 
S864 


_ Hour digit addition | 
5862 ' — Day character | 





Day character change only. | 


MINUTE Set button Minute digit addition > Hour | 
" 5863 Б digit addition ` ЊЕ 
| | A Day character | 
| i 


ана 
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Table 3-2 Carry-up by Programme Set Buttons 
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C861 | HOUR | MINUTE DAY STEP 


Fig. 3-99 Setting Clock 


Programme Timer Operation 

ІС861 has three timer output pins corresponding to 
the three programmes. Each output pin is turned on 
or off according to the respective preset instances. 
ІС861, also, has a set of channel output pins by which 
a desired channel can be designated among from the 
10 channels. The channel output pins are interlocked 
with and provided for each timer output signal. 

Each timer output signal ST can be independently set 
either to the weekly cycle or 24-hour cycle mode. The 
timer output is at a high level when it is on or at a low 
level when off. 

Each channel output signal is representated by a 4-bit 


pulse code shown in Table 3-3. All bits of the pulse | 


code is at a low level (“09 when the timer output is off. 
Each channel number is designated in a specific com- 


bination of the four bits output when the timer output - 


is on. ІС861 provides a capability of setting any of 
channel positions 1 through 10. 

If the two or three timer outputs are overlapped in 
the channel outputs, these are automatically switched 
on or off according to priority as illustrated in Table 
3-4 and Fig. 3-102. | 

Pin 67 of IC861 turns off all the timer outputs and 
channel output unconditionally when it has the timer 
stop signal Vpp applied, as illustrated in Fig. 3-104. 
The timer stop signal comes in at all times when the 
Function switch S981 is in the FUNCTION or STAND- 
BY position. Note that even if the timer stop signal 
is reset, the timer outputs are held off until the next 
timer-on. While the Function switch is in the TIMER 
position, the operating power is turned on or off 


according to the stored programme irrespective of the 


functional buttons on the VTR body. 
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Table 3-3 
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Fig. 3-100 
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Channel Output Code 


to Interface Circuit 


ІС861 Output Pins 


Тітег- 51 Output] 
Channel position-3 


Timer-LS! Output2 
Channel position-G 


Timer-LSI Output3 
Channel position-10 


Channel Output 


.SUN ЕН TUE WED THU ЕВ] ЗАТ SUN 


6 е 3 | 6 6 6 10 6 | 6 | 6 


Channel set in . Channel setin 0 Channel set in 





LSI timer output 1. LSI timer output 2. LSI timer output 3. 


Table 3-4 Priority of Channel Outputs. 


Timer-LSI Output? | | | 


(Channel position-3) | | 


Timer-LSI Output2 
(Channel position-6) 


Timer-LSI Output3 
(Channel position-10) 
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Fig. 3-102 Channel Output Series According to Priority 
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Fig. 3-103 Timer Stop Signal 
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Timer Stop Signal еј. | 


Timer-LSÍ Output? | 
| = 
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| | | | В 
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Timer LSI Output3— 


Fig. 3-104 Timer Stop Signal which Turns Off & Timer Output 


Setting the Programme Timer 


(for Programme Reservation) 

This section describes how to enter start and stop times 
of three desired programmes and channel numbers. 
First, throw the Function switch S981 to the POWER 
position. Second, set the TIME ADJUST/TIME/ 
PROGRAMME switch S861 to the PROGRAMME 
position, by which the liquid crystalline display G861 (M1) OFF ON (M4) 
will change in the indication. This shows the contents ГА к 

of the memory as specified by the PROGRAMME (M1) ON S) OFF (M5) 
MEMORY switch S866 (see Fig. 3-105). The indication 

of the liquid crystalline display G861 can be changed | 

by turning the switch 5866. Тһе channel output, also, Fig. 3-105 Programme Memory Switch 
is changed according to the entered channels 1, 2, | | 
апа 3. 
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Fig. 3-106 Programme Timer Setting Circuit 
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Then, set the PROGRAMME MEMORY, switch 5866 
to positions one by one in connection with desired 
programme start and stop times. This designates the 
memory that is to be corrected іп ІС861. 

Now, proceed with memory correction іп а way similar 
to that of Section "Setting the Clock", as directed 


below. Depress either of the MINUTE button S863 or. 


HOUR button S862. This will turn off the day indica- 
tion on the liquid crystalline display and sets programm- 
ing in the 24-hour cycle mode. Adjust the minute and 
hour indication of the desired programme start and 
stop times using the MINUTE and HOUR buttons. This 
accomplishes the programme entering that enables 
recording of the programme to start in the same times 
everyday in the 24-hour cycle mode. 

Refer to Fig. 3-107. mE 

To designate the channel of the desired programme, 
depress the CHANNEL. button S865 after the PRO- 
GRAMME MEMORY switch S866 is set. Note that if 
the different channels are entered in the ON and OFF 
positions of the PROGRAMME MEMORY switch, the 


channel designated at the time of the ON or OFF ` 


position to which the switch is set after, is entered 
in the memory. 


After completion of the minute and hour setting, a 
desired day of the week may be entered using the DAY 
Set button S864. This makes the liquid crystalline 
display G861 indicate the day of the week and changes 
programming to the weekly cycle mode. For the week- 
ly cycle mode of programming, be sure to enter the 
day of the week when the PROGRAMME MEMORY 
switch is set in any of the ON and OFF positions. 
If it is entered for one of the two positions, but not for 
the other, this causes an errorneous programming. 
ІС861, as mentioned previously, has a channel drive 
circuit апа channel indication circuit. The channel 
drive circuit is turned off by the timer stop signal, 
being interlocked with the timer outputs. The timer 
indication circuit, which is activated by the CHANNEL 
Set button S865, not by the timer stop signal, allows 
the channel number to be entered, or reserved for, to 
indicate. The channel drive signal and channel indi- 
cating signal are representated by 4-bit code each. 

After completion of the programming, turn the PRO- 
GRAMME MEMORY switch S866 successively to 
check the entered programme start and stop times and 
channel numbers, leaving the TIME ADJUST/TIME/ 
PROGRAMME MEMORY switch S861 in the PRO- 
GRAMME position. Then, return the switch S861 to 
the TIME position. This completes all the programming 
procedures. | 
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Liquid Crystalline Display 

Тһе liquid crystalline is in the liquid state as the 
matter, but provides a property of solid like a crystal- 
line from the stand of optical view. The liquid crystal- 
line is used for character display as described below 
(see Fig. 3-109). 

A transparent electrode plate and glass plate are put on 
the upper and lower sides of the liquid crystalline layer 
each as shown. Outside of each transparent electrode 
plate is fitted to a polarizing plate. The liquid crystal- 
line molecules are arranged in parallel with the trans- 


parent electrodes plate so that the liquid crystalline 


molecules should be twisted 90 degrees in the space 
between the upper and lower electrodes. The two 
polarizing plates, also, are directed so that their planes 
of polarization should be 90 degrees to each other. 


Polarizing Plate 







Plate Glass 


Transparent Plate 
. Electrode 


Liquid Layer 
Crystalline 


Polarizing Plate 


Fig. 3-109 Structure of Liquid 
Crystalline Display 


In the state shown in Fig. 3-110 where no voltage is 
applied between the polarizing plates 1 and 2, the light 
is polarized in the arrow direction as passing the 
polarizing plate 1. The light plane of polarization is 
rotated 90 degrees in the liquid crystalline cells. The 
rotated light passes the polarizing plate 2. lf rather 
` higher voltage than (Vth) s applied between the trans- 
parent plate electrodes as in Fig. 3-110, then the 
liquid crystalline molecules are aligned in the direction 
of electric field. This means that the light plane of 
polarization cannot be changed in the direction. The 
result is that the light passing the polarizing plate 1 
reaches the polarizing plate 2 directly, but cannot pass 
this, therefore, the surface of the polarizing plate 2 
looks dark as seen upward it. 
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The liquid crystalline display is activated in a dynamic 


drive method employed in !C861. In the method, 
activation of the segments of each digit is time-divided, 
resulting in use of rather small number of drive circuit 
pins. If a DC voltage is used for the opposite trans- 
parent plate electrodes, this causes an electrochemical 
reaction which would shortens the working life. To 
avoid this, ІС861 uses an AC voltage of 32 Hz, ap- 
proximately, higher than Vth. Each of the 32 Hz 
liquid crystalline drive signals fed from the two 


_ common pins, COM-1 (pin 59) and COM-2 (pin 60) of 
1C861, is applied to one of each pair of the transparent 


plate electrodes. Each segment pin applies the other 
end of the signal to the other of the pair. Note that a 
single segment pin activates two segments. When the 
voltage between the electrodes is higher than Vth, the 
character appears. 

Refer to Fig. 3-111. 
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Fig. 3-110 Principle of Liquid 


Crystal Display 
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Fig. 3-111 Programme Timer Timing Chart 
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3-7. TUNER SYSTEM 


General 

The Tuner Block consists of an Antenna Terminal 
Board, a Tuner IF-AMP, a Selector Circuit, a PIF and 
SIF Circuit, and a Modulator Circuit. The operation 
of the Tuner Circuit is as follows. 


The incoming signal induced in the AERIAL (VHF/ 


UHF) is converted to stable video and audio signals. 
Instead, the signal from a Video camera or similar video 
equipment may be fed to the Video and Audio Circuits. 
In the playback or monitoring mode, the signals of 
the Video and Audio Circuits, may be either fed out 
directly to video equipment, such as monitor TV 
set, or converted to composite TV signal (RF wave) 
in а E31 ~ 39 channels to receive by a usual TV set. 


| Ұй Selector Circuit ' 
VHF/UHF ANT 


Antenna Terminal Board 

Previous VTRs have a -splitter that divides into two ` 
routes the RF signal received by the antenna. This results 
in reduction of the RF signal strength both for the VTR 
and TV set. To overcome such an undesirable effect, 
the present V-5470 has a new wideband booster of 
+4 + 3dB gain. The booster shown in Fig. 3-113 serves 
together with an attenuator to prevent the signal output 
of the RF modulator and the signal of the local oscil- 
lator in the built-in Tuner from leaking to the antenna as 
well as to compensate the gain of the input RF signal. 
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Fig. 3-112 Типег Block Diagram ` 
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PIF Circuit 


The IF signal entered from PBO4 on the Selector 
Circuit board PW2139 is amplified around 18 dB by 


Electronic Tuner, PIF, and Selector Circuit 


. Description of the Varactor Diode the ground-emitter IF amplifier Q001. L001 and ROO1 
| dE | are placed to make the input impedance to 7552 at the 
P — center frequency fo to minimize response change due 


to the IF cable. [002 is tuned at a frequency with the 
input capacitance of the surface acoustic wave filter, 
which will be described in the following paragraphs, to 
make the IF amplifier frequency response rather flat. 
СООЗ blocks the flow of the DC current to the 
surface acoustic wave filter. The IF amplifier is placed 
АСВ to.compensate for the insertion loss ‘of the surface 
acoustic wave filter, = || o m 
The surface acoustic wave filter serves to pass the signal 





МОМ 





Fig. 3-114 Varactor Construction. 


The varactor, as illustrated in Fig. 3-114, is a PN junc- in the IF band, to trap the signals in the adjacent chan- 
tion diode characterized by a voltage-sensitive capaci- nels 2.0 MHz above and 8 MHz below the picture car- 
tance. In the figure, P+ is a region where a trivalent rier frequency, and also to trap the audio signal at 6.0 
Impurity is doped in bulk, and N a region where a MHz below. The surface acoustic wave filter needs no 
pentavalent impurity is doped little. If a reverse bias alignment and is improved in the reliability and 
IS applied to the varactor, or if a negative voltage reduced in the number of parts used as compared with 
is connected to the anode and a positive voltage to the _ the conventional filters comprised of inductors and 
cathode, an electric double layer called the “depletion capacitors. | | | | 

layer” having по mobile carrier charge is forward at the The surface acoustic wave is similar to the wave 
junction between P+ and N. The capacitance of the propagation caused on water surface, such as a pond, 
imaginary capacitor formed by the charges of the E when a stone 15 thrown іп. The surface acoustic wave 
depletion layer can be varied as a function of the - propagates on the boundary between an elastic and air, 
reverse bias. UU | or on the surface of the elastic. 

The equivalent circuit of the varactor is shown in The surface acoustic wave filter is illustrated in Fig. 
Fig. 3-115. In general, RN > Вр+ and RN > RN+. 3-116. As shown in the figure, an input and output 
Also, RN is high with the capacitance. The varactor inter-digital transducers are put on piezoelectric sub- 
made of silicone variable in the capacitance from 2 pF strate. If a AC voltage is applied to the input transducer, 
(30 V) to 12 pF (3 V) has RN around 0.5 Q at an AC electric field is produced between the electrodes 
maximum. A usual variable capacitor, the equivalent of the input transducer on the surface of the substrate. 
circuit of which is represented by C and R in series, The electric field causes a mechanical expansion and 
has В around 0.01 Q involved mainly in the rotor contraction, or an elastic strain. The strain energy is 
contact. Such a high RN as compared with R of the concentrated and propagates rightly under the surface 
variable capacitor is one of most important difficulties of the substrate. The propagating waves are summed up 
affecting the characteristics of the varactor, particularly and received by the output transducer. 


in inhibiting high Q of the tuning circuit. High sen- 
sitivity cannot be obtained by the tuning circuit, but 


a proper NF and gain are obtained. о Output Signai 









Inte r-Digital Transducers 


Hpf 
C 
C Piezoelectric 
if Substrate 
RN 
RN. Surface Acoustic Wave 
АМ: 


Fig. 3-1 15 Varactor Equivalent Circuit. 





Input Signal 
Fig. 3-116 Surface Acoustic Wave Filter Structure. 
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The propagation velocity of the surface acoustic wave 
denoted by Vs is determined in terms of the substrate 
characteristics and crystal structure. The amplitude is 
in proportional to the strength of the electric field 
produced by the input voltage and of the distance 
between the two transducers. The center frequency 
denoted by fo is given by | 
fo = У. СУАД 
А 
where A is the interval of the inter-digits of the 
transducer. The amplitude of the surface acoustic wave 
produced Бу a pair of opposite digits 1$ in proportion 
to the interpolation of the digits. The phase of the 
acoustic wave depends on the positions of the digits. 


The bandwidth of the filter is narrow and the 
impedance is low with. increase of the number М of 
pairs of opposite digits as this increases the stress by 
signals around the center frequency. The frequency 
response of the filter is determined in terms of the 
product of those of the two transducers, or the 
exciting (input) transducer and receiving (output) 
transducer, If the receiving transducer has a few inter- 
digits, the frequency response of the filter depends 
to a high degree on that of the exciting transducer. 


The surface acoustic wave filter (hereinafter referred to 
as "PSF filter") is designed so that its center frequency 
should be around 37 MHz and the bandwidth is 
selected to minimize the adjacent video and audio 
frequency responses. These are achieved by properly 
determining the interval and number of the digits of 


the exciting transducer and by making flat the fre- 


quency response of the receiving transducer having a 
few digits. 

As shown in Fig. 3-117 below, the signal passed the 
PSF filter enters pins 1 and 16 on ІС002 (TA7607AP) 
and is magnified 57 dB by the IF amplifier, consisting 
of three differential amplifier stages. The IF amplifier 
can be gain-controlled up to 63 dB as a succeeding 
stage controls the gain of the preceding stage in 
sequence, thereby providing good signal-to-noise ratio. 
The IF amplifier, also, has a DC feedback from the 
output to the input to minimize undesired offset in 
the differential amplification. 


Tuning 
_ Network 


PSF Filter /Ғ AMP 


RF AGC Delay — 


AGC Time Constant 


“апа” 
. Circuit 


RF AGC Output AGC Circuit | 
Dom E Black White | 
Noise | , 

Inverter 


7 


The amplified PIF signal is taken out and routed by 
the emitter follower into the “and” circuit, or the 
multiplier, and through the other emitter follower the 
differential amplifier having the 38.9 MHz tuning 
network and limiter as loads.-The limiter restricts the 
signal to produce the video carrier of a constant 
amplitude. The video carrier is led as a switching signal 
to the “апа” circuit. The “апа” circuit homodyne- 
detects the video signal from the PIF signal with use 
of.the switching signal. The video signal is magnified 
by the grounded-base amplifier and is fed out through 
the emitter follower. | 

Also, the switching signal ts divided into two parts: 


one is directly led to and the other through ап 


external 907 phase shifter to the other “апа” circuit. 


This “апа” circuit produces a DC voltage ` that 


corresponds to the frequency difference between the 
two signals. The DC voltage is magnified for use as 
the AFT voltage. 


In addition to the above-mentioned functional circuits, 


the PIF IC (ТА7607АР) contains a black noise inverter 
and white noise inverter that cut out undesired noises 
to clamp to certain levels as illustrated in Fig. 3-118. 
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NOTE: The encircled figures correspond to the IC pin numbers. 
Fig. 3-117 PIF IC (TA7607AP) Block Diagram. 


The video signal! fed out from pin 12 of the PIF IC is 
divided into two parts: one passed the 5.5 MHz audio 
trap to eliminate the audio signal and is output by the 
emitter follower having 75 © output impedance; and, 
Тһе other passes the 5.5 MHz ceramic bandpass filter 
and is fed to the Audio Detection 1С003 (TA7176AP). 
іп the Audio Detection ІС, the СІР signal is limited 
and amplified by three differential amplifier stages and 
passes the low pass filter which eliminates the harmonic 
components to improve the AM suppression ratio. 
The SIF signal, in turn, is divided into two routes: 
one is directly connected to the input of the dif- 


ferential amplifier and the other to the phase shifter, 


comprised of a ceramic filter, where the signal is 
phase-shifted 90° and also is fed into the differential 
amplifier. As the SIF signal is deviated from 5.5 MHz, 
the signal passing the phase shifter deviates more than 
907. This deviates the turn-on and turn-off periods of 
time, that is, the audio signal is frequency-detected. 


Selector Circuit 


The Electronic Tuner, as described the “VHF Tuner 
Section”, is controlled by DC voltage to tune into a 
desired channel. If the DC voltage is stored for each 
channel, the tuner can be turned into it at any time 
by depressing the button corresponding to it. The 
DC voltage may be stored as it is, but this is not 
reliable as it is set in a variable resistor and the 
like. It is desired therefore that the analog value of DC 
voltage continuous variation is converted to digital 
value which assumes one of the two stages, “1” or 
"0", only. The digits can be stored semipermanently 
as the electrical signal, by turning on or off the input 
power switch once in a year only. The digital value can 
be converted through the input and output terminals 
to analog value, which in turn, is connected to the 
Electronic Tuner for channel tuning, as necessary. For 


storing or restoring desired channels is needed com- ` 


plicated electronical operations. To achieve this, the 
Setting Circuit is provided for ease Ot switching the 
input and output terminals. 
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Fig. 3-120 Differential Amplifier Time Chart. 







(Channel Band Switch 
and Setting Panel) 


1/0 Terminal 










Electronic 
Tuner 


| Memory 
(Channel Voltage) 






D-A Con verter 





Control 






Fig. 3-121 


Selector Circuit Block Diagram 


3-8. AUDIO SYSTEM 


input Circuit 

The INPUT SELECT Suite at the rear. panel selects 
a TV or line (CAMERA) signal. М the switch is set 
to the TV position, the signal from the ET Tuner 
built. in the V-5470 is used. М it is at the LINE 
(CAMERA) position, the signal from the AUDIO LINE 
ІМ terminal at the rear panel is input. As the standard 
input level is —10 dBs, the input signal is attenuated 
through the Antenna Terminal board to the micro- 
phone level of —70 dBs at 4.7 k&2 and is connected to 
the Audio. Circuit board PW2108. The audio signal at 
the CAMERA terminal has the microphone level. М a 
camera microphone is used only, the switch should be 
set to the LINE (CAMERA) position and the other 
audio line input should be disconnected because no 
switch is provided for selecting the. camera micro- 
phone. If a microphone is plugged into the MIC input 
terminal at the front panel, this has a priority of ex- 
cluding the other audio inputs regardless of the switch 
position. 


Audio Head Selector Switch, S701 

The switch S701 switches the audio head and the 
power source for the recording or playback mode. 
The switch is normally set for playback, where the 
audio head is connected to the playback amplifier 
input. іп recording or audio dubbing, the switch is 
actuated by a lever to connect the recording ampli- 
fier output to the audio head. It, also, supplies the 
recording *B power to an erasing oscillator circuit, 
a recording indicating light, and an audio circuit. 


Amplifier 1, 1C701 | 

The amplifier 1 (1C701) includes a preamplifier. with 
input from pin 16, output from pin 14, and negative 
feedback from pin 5, a drive amplifier having 30 dB 
gain with input from pin 3 and output from pin 5, an 
output amplifier having 20 dB gain with input from pin 
6 and output from pin 10, a recording amplifier having 
20 dB gain with input from pin 7 and output from pin 
9, and an ALC (automatic level control) circuit. — — . 


Amplifier 2, 1702 _ 


The amplifier 2 (1C702) serves as a recording preampli- 


fier with input from pin 2, and output from pin 6. 


Playback Pre-Amplifier 


As the signal picked up by the audio head is too low, 


the playback direct-coupled pre-amplifier of high- Gm 
FET (0708) amplifies it, thereby maintaining a high 
signal-to-noise ratio. 


· Playback Compensating Circuit, C701, R702, C705, R751 


R702 and C701 connected in series are placed across 
the audio head in playback to resonate for response 
compensation at treble frequencies around 10 kHz. 
C705 and R751, which are negative feedback elements 
for the preamplifier in the amplifier 1 provides a down- 
ward characteristic at bass and medium frequencies 
and a flat characteristic at treble frequencies by chang- 
ing the impedance with frequency. 
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ALC, 1C701, D701 

In recording, D701 rectifies the audio signal output 
of pin 10 of 1С701 to pulsating voltage so that the 
sound loudness change may be transformed to DC 


level variation. The DC level variation is applied to 


pin 1 to change the impedance between pin 2 and 
ground. This changing impedance and R715, com- 
prising ап attenuator, controls the gain of the drive 
amplifier and output amplifier in the amplifier 1, 


thereby achieving the ALC (automatic level control) 


operation. With positive-going increase of the DC level, 
the impedance decreases, resulting in high signal 
attenuation. 


Switching Circuit, 0703 Through 0705, 0709 

In only the playback mode with reset of audio 
muting, Q704 is turned off. This allows the play- 
back audio signal to be input to ріп З of ІС701. АП of 
0703, Q705, and Q709 аге on, or conduct, in playback 


| as the playback +12 voltage is applied to their bases 


through resistors. In playback, 0703 and 0709 inhibits 
the recording signal to enter pin 3 of 1C701. Q705 
quickly discharges C721 to prevent action of the ALC 


circuit in playback. 


Recording Compensating Circuit, C713, R711 


From pin 9 of ІС701 is output the audio signal at a 
flat frequency response. The audio signal flows through 


the current regulating resistor R711 to the audio head 


to record. The audio signal is emphasized at treble fre- 
quencies in the time constant determined in terms of 
R711 and C713 that is connected in parallel therewith. 
The signal response is further raised at treble fre- 
quencies around a point at which the audio head and 
C713 resonate. 


Erase Oscillator Circuit, 0706, 0707, T701 

This circuit produces a 50 to 60 kHz erasing signal for 
use as the bias in recording or audio dubbing, as the 
erasing current in recording or audio dubbing, or 
as the erasing current in the full-width erase head 
recording. The oscillation frequency in recording is 
determined mainly by a resonant circuit comprised 
of the full-width erase head, audio erase head, C730, 
and C731. The one in audio dubbing is determined 
mainly by a resonant circuit comprised of the audio 
erase head and C730. The difference of erase oscillation 
frequency between audio dubbing mode and recording 
mode is determined within 1.8 kHz with varying the 


capacitance of C731 which is added the capacitance 


of C736, C735 or zero (C731 only). The additional 
capacitance is selected by changing the position of 
faster tip. 


. In. audio dubbing, 0707 turns off as the REC +12 


voltage is not applied to its base through resistor. The 
erase oscillation signal, then, is rectified through D702 
and is charged in the capacitor formed of the shielding 
wire between pins 4 and 5 on the terminal P704. This 
prevents current from flowing to the full-width erase 
head in the whole cycle of the oscillation signal. 

In recording, Q707 turns on as the REC +12 voltage is 
applied to its base through resistor. The erase oscilla- 
tion signal, then, is rectified through D702, however 
sine-wave erase current flows to the full-width erase 
head as a parallel resonant circuit formed of the 
full-width erase head and C731 resonates at the erase 
oscillation frequency. 


3-9. POWER'SYSTEM | 
3-9-1. AC Power Supply Circuit 


General 

The Power Supply Circuit used in the V-5470 provides 
a high safeness, consisting of a mains switch, voltage 
selector, and separate power transformer. The latter 
two are provided for availability of different input line 
- voltages. A block diagram of the Power Supply Circuit 
is shown in Fig. 3- 122. 


Mains Switch | 

Тһе mains switch is of double-pole double-throw type. 
The input line voltage is connected through this main 
switch to the input voltage selector. Turning off the 
mains switch electrically disconnects the input line 
from the input voltage selector. 


а Line filter 
AC In | 

7801 (ТВР-3015) 

С801 


Voltage . 
selec tor 


Input Voltage Selector Circuit 

The input voltage selector circuit consists of a voltage 
selector and power transformer. The primary of the 
power transformer has two windings, six taps which 
allow connection of any of a 110 V, 220 V, and 
240 V AC line in the manner that the voltage selec- 
tor connects the primary windings in parallel or series 


_ accordingly. The voltage selector, located at the rear 


panel, was preset at the factory for use of the 220 V 
AC line. 

The separate power transformer has a section bobbin 
that insulates the primary from the secondary. The 
transformer, also, has a built-in thermofuse to protect 
the VTR body against too high temperature inside the 
transformer. 

The method of input voltage selection is illustrated 

in Fig. 3-123. : 





7811 (ТРИ/1148) 


Fig. 3-122 ` Power Supply Block Diagram 


. Main Sw (Іп “ОҒР?) 


‚ Voltage Selector Cover 


| Selector Plug 


Power Cable 





Bladed Screw Driver 


| Warning: Turn off the main switch before handling 
the selector plug. 









Note: /t is necessary to change a fuse іп 110V area. 


Fig. 3-1 23 Method of Input Power Voltage Selection 


3-9-2. Power Supply 

General 

The Power Supply Circuit board PW2237 may be 
broadly comprised of an AC line noise filter, con- 
sisting of C801 and T801, and a group of voltage 
regulators. The AC voltage applied from the secondary 
of the power transformer T811 is rectified through 
the bridge circuit of D801 and D802 which are stack- 
ed, to obtain DC 17 V, approximately. The DC volt- 
age is fed to the 12 V regulator consisting of R801, 
Q802, апа Q803 and to the 12.4 V regulator, con- 
sisting of 0808 and 0809. The DC voltage, also, is 
used as the +17 V power source for driving the head 
disk motor and the power source through D811 for 
the stop solenoid. 

The AC voltage from the tertiary of the power trans- 
former T811 is rectified through the bridge circuit, 
consisting of D804 through D807, to obtain DC 22 V, 
approximately. The DC voltage is fed to the 16.5 V 
regulator, consisting of Q804, through Q806 and D808. 
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Fig. 3-124 
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12 V Regulator 








12.4 V Voltage Regulator 

This regulator is composed of a zener diode D809 and 
О808, and is used for the antenna switching circuit on 
the Antenna Terminal board and for the Programme 
Timer Circuit board PW2112. This supplies 12.4 V 
power at all times irrespective of the fact that FUNC- 
TION switch at the front panel is on or stand-by. 


16.5 V Voltage Regulator 

This regulator composed of O804, O805 and O806 
and a zener diode D808, supplies 16.5 V power to the 
ET Tuner, Selector Circuit board PW2106, Converter 
Circuit board PW2087, and Servo and Logic Circuit 
board PW2110. 


12 V Voltage Regulator 

This regulator composed of 0801, 0802 and 0803 
and a zener diode D803, supplies 12 V power the +B 
power to the functional circuits of the used as VTR 
body. 
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Power Supply Circuit Block Diagram (PW2237) 


Power On-Off Control Circuit 
This circuit operates as follows. When the FUNCTION 
switch S981 is turned on (FUNCTION), Q807 is 
turned off as its base is not biased. This allows the 
165 V and 12V powers to be fed out. When the 
switch is off, Q807 is turned on as the base is biased 
through R805. This grounds the base of Q805 to turn 
off Q805, then, keeps the +16.5 V power off. The 12 
V power, also, is shut off as the base of Q802 in the 
above-mentioned 12 V regulator is connected through 
R801 to the 16.5 V power line. 
If the FUNCTION switch is turned to the TIMER 
position, 0807 is turned on to inhibit the power 
voltages to output as its base is biased for a predeter- 
mined period of time through D985 on the Switch 
Circuit board PW2116 by the Program Timer Circuit 
board PW2112. When the bias is removed in the pre- 
determined period, Q807 is turned off, allowing the 
power voltages to be fed out. 


Auto-Shutoff Circuit 

If the AC line voltage is interrupted by an accident, 
this inhibits 0808 to output the 12.6 V power voltage. 
This turns Q809 from the normally “оп” state to 
“off. C641, then, discharges to raise the collector of 
Q809 to a high level, which energizes the auto-stop 
solenoid for the stop state. | 
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SECTION 4 ELECTRICAL а ы 


GENERAL 

The information contained in this section does not purport 
to cover all details or variations in equipment nor to 
provide for every possible contingency to be met in 
connection with electrical adjustment. Should further 
information be desired or should particular problems arise 
which are not covered sufficiently for the servicing 
purposes, the matter should be referred to the Toshiba 
Corporation. . 


4-1. 
All the alignment of this machine can be performed by the 
procedure using the equipment mentioned below and the 
TV signal obtained from a T V receiver (an exclusive console 
or a monitor ТМ). 


4-1-. Instruments and Tools Required 

1. Colour TV receiver 

2. Dual-trace oscilloscope having 10 MHz or more band- 
width 

3. Colour-bar generator (A rainbow type is impractical.) 

4. Frequency counter 

5. VTVM 

6. VOM (20 kQ/V) 

7. Audio oscillator 

8. Audio attenuator 

9. KR5-1C alignment tape 

0 


10. Alignment jigs and tools, 1 set 


4-1-2. Set-up Procedures (see Fig. 4-1) 


1. Connect the TV set to the UHF OUT terminal on the | 


rear panel of the V-5470 ав illustrated т page 1. 

2. Also, connect the UHF antenna to the UHF 
terminal. 

МОТЕ:—А telecast wave сап be used as adjustment signal 

for the V-5470. 

3. Set the VTR to the channel at which the TV reception 
is best. 

4. Make certain that the video input signal is around 0.7 
Vp-p with an oscilloscope connected to pin-7 of P201 
on PW-2109. 

5. Also, make certain that the sync signal level is around 
0.3 Vp-p. 

6. Tune the Varactor Tuner into the channel received so 
that the burst level is around 0.3 + 0.1 Vp-p, while 

_ observing the picture on the TV screen. 


IN 


7. Make certain that no spikes сап be seen оп any sync. 


pulse. 


ALIGNMENT AND ELECTRICAL ADJUSTMENT _ 
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Z bright portion in picture 









suitable signal 





as flat as possible | 





| арргох. 0.7V 






approx. 0.3V 













horizontal sync 
unsuitable signal 


burst signal 


ШЇ 


| ШІН "ИЩ ЈЕЛИ 


dull sync small level 


Fig. 4-1 


_ TV video output signal 


The suitable output waveform of the color-bar signal gener- - 
ator is shown in Fig. 4-2. 


horizontal sync . COlor bar signal waveform 


(75%) 


White 
100% 


colour bar pattern 





Fig. 4-2 75% colour bar signal recorded on the alignment 














tape 
The KR5-1C alignment tape contains the following re- 
recordings. | 
“Video signal | Audio signal 
Colour bar (75%)! 3kHz-5dB in. 
Monoscope 333Hz-25dB 
5kHz-25dB 


Sweep 


4-1-3. Signal Level and Input and Output Impedance 4-1-4. Adjustment Sequence 

- Requirement The V-5470 should be adjusted in the sequence shown 

1. Video input: Negative sync, 1 Vp-p standard composite below. 
video signal, 75 Q. 

Video output: Same as above. 

Audio input: —10 dB, 100 kQ. 

Audio output: —5 dB, 10 КО or less. 





Color Alignment | Video Alignment | | Audio Alignment 


m ad 





4-2. PW BOARD LOCATION 


PW BOARD LOCATION 


LEAF SWITCH BOARD PW1752 


LOADING CONNECT BOARD PW1788 SERVO AND LOGIC BOARD PW2110 
PAUSE BOARD PW2113 SLACK DELAY BOARD PW1789 


CONNECTOR BOARD PW1720 


“ == AUDIO BOARD РИ/2108 


— 


4 
SLACK SWITCH BOARD РИ/1750 Ж ҒАР; 
et. 1 / 
<—- ot. i 1 | 
— — фу 


POWER BOARD PW2237 






р L CANCELLER 
SWITCH BOARD PW2116 — Ше ЛТ CO т NOISE 
^ "MEL C 7 PW2177 
- / > = =” К 
Шаа Т _ 
p (е 

PLUNGER BOARD PW2114 ` / == 2 

/ mi _ SELECTOR BOARD PW2139 

А 4 1 | 

ЖРА 7 i. 
V 
—_ 2 SPEED CONTROL BOARD PW2117 
VIDEO BOARD РИ/2109 


DISK DRIVE BOARD РИ/2115 


LEAD SWITCH BOARD РИ/1719 
INTERFACE BOARD PW2118 


Front Cover 







KEY BOARD 


PROGRAMME TIMER BOARD PW2112 
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4-3. POWER SUPPLY CIRCUIT ADJUSTMENT METHOD 


| No. Item ADJ location Measuring instrument 
16.5 V adjustment R852 TP803 (+) VOM (DC range) 
| TP805 (GND) 





Reading 






16.5V + 0.3 V 











Measure апа adjust with power ‘ON’, in STOP mode. 


ТР801 (+) 
TP805 (GND) 













Measure and adjust with power ‘ON’, in STOP mode. 







| 16.5" 
Adjustment 


12V Adjustment 
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4-4. LOGIC CIRCUIT ADJUSTMENT METHOD 


пе | на | stn [i 


Dew sensitivity R651 TP601 Visual checking STAND-BY turns ON by 
Pins 1 and 3 of 47 КО Resistor and turns OFF 
P601 | ру 91 kQ Resistor. 





Insert a cassette into the cassette compartment. 

Set the VCR in the recording mode of operation. 
Connect a 47 kX2 resistor across Pins 1 and 3 of P601. 
Check to insure that the stop solenoid is activated to 
release the REC button and to illuminate the STAND- 
BY light. 

МОТЕ:- If the stop solenoid is not activated, turn R651 
fully counterclockwise and gradually turn it clock- 
wise until the stop solenoid is activated. 

(4) Disconnect the 47 КО resistor and connect a 91 КО 
resistor in place. Check to insure that the stop solenoid 
is released to turn the STAND-BY light off. 

NOTE:— THE 47 КО RESISTOR PROMPTS THE STOP 

SOLENOID TO BE ACTIVATED AND TURN 
THE STAND-BY LIGHT ON. 
THE 91 КО RESISTOR PROMPTS THE STOP 
SOLENOID TO BE ACTIVATED AND TURN 
THE STAND-BY LIGHT OFF. 


Tape sensor Oscilloscope 
oscillation level 


(1) Supply sensor adjustment. 
1. Set up the VCR in the playback mode of operation. 
2. Connect the oscilloscope to TP603. 
3. Adjust R653 until the oscillation level is 3.0 + 0.1 V. 
4. |n turn, set the VCR in the fast-forward mode. 
5. Check to insure that the level at TP603 is 3.0 + 0.1 V. 
(2) Take-up sensor adjustment. 
1. Set up the VCR in the rewind mode of operation. 
2. Connect the oscilloscope to TP602. 
3. Adjust R652 until the oscillation level is 3.0 + 0.1 V. 


ж After Take-up sensor adjustment, confirm and readjust 
the Supply sensor adjustment. 


3.0 + 0.1Vp-p 
| 
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4-5. DISK DRIVE ADJUSTMENT METHOD 


Confirmation Pin 3 of P510 5.9719 + 0.01 MHz 



















Clock frequency Frequency counter 


(Normal) 





(1) Set the VTR to STOP mode. 

(2) Connect the frequency counter to pin 3 of P510. 

(3) Confirm 5.9719 MHz + 0.01 MHz of the frequency 
counter reading. 
















2962 Ріп З оҒР510 6.295 MHz + 20 kHz 









Cue adjustment 


Frequency counter 
(FF /P-Search) | 















Proceed with step (2) іп Мо. 1 adjustment above. 

(2) Set the VTR to Forward picture search operation by 
depressing PLAY and FF/P-search buttons. 

(3) Adjust Z962 to maintain 6.295 MHz + 20 kHz of the 

frequency counter reading. 















REVIEW 
(REW/P-search) 


2961 Pin 3 of P510 Frequency counter 5.610 MHz + 20 kHz 










Proceed with step (2) in No. 1 adjustment above. 

(2) Set the VTR to backward picture search operation by 
depressing PLAY and REW/P-search buttons. 

(3) Adjust Z961 to maintain 5.610 MHz + 20 kHz of the 

frequency counter reading. 





Picture search Picture search 
(Review) (Сие) | 
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Noise mask 


Drive band width 


Frame correction 
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4-6. SPEED CONTROL LOGIC ADJUSTMENT METHOD 


Noise Mask RH55 VIDEO LINE Oscilloscope _ 7H before the vertical sync pulse 
OUT or ТРНО6 | at VIDEO LINE OUT 


Playback the recorded tape ahd set the SPEED 
CONTROL Knob to the STILL position. 

(2) Depress the PAUSE/SPEED switch. 

(3) Connect the probe of the oscilloscope to the VIDEO 
LINE OUT terminal of the VTR. 

(4) Adjust RH55 to maintain as shown below. 

* If the probe is connected to TPHO6, adjust RH55 to ` 

maintain 450 usec of the pulse width as shown below. 





RFSW PUL Рл 
ERR y 
V-SYNC 
200 usec 
RF hr oa aaa ge ТЕГ SW PULSI PULSE 
ne eee ИШИН саас са 

450 итту 

om V-SYNC 

200 usec 


Proceed with steps (1) and (2) in the No. 1 adjustment 
above. 

Depress the FRAME switch and hold this switch is 
depressed. 

Connect the probe of the oscilloscope to ТРНО5 апа 
adjust RH53 to maintain as shown below. 


-— + 
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Frame correction RH51 


Set the VTR in the still mode while it is recording or 
playing back. | 
Turn RH51 all the way to the left where bar noise 
streek on the screen. 
Gradually turn RH51 clockwise until the bar noise is 
still on the bottom of the picture or within the vertical 
blanking period. 
If the bar noise cannot be hidden away it should be 
made to appear equally on the top and bottom of the 
picture. 
Depress the FRAME switch a time and finely adjust 
RH51 so that the bar noise сап be still on the bottom of 
the picture or appear equally on the top and bottom. 

(5) Repeat Step (4) above until the bar noise is still on the 

‚ bottom of the picture or appears equally on the top and 

bottom. 

* Adjustment should be made so that the bar noise can be 


visual checking 


TV screen | as shown below 









still on the bottom of the picture or appear equally on the 
top and bottom.. 


a [a ТГ 
(1) Playback the recorded tape which should Бе 1-500 
type cassette. 
(2) Confirm the picture is normal at the start and the end 
portion of the tape in the picture search operation. 
(3) If the picture is abnormal, readjust and check the clock 
pulse frequency. Refer to No. 2 and No. 3 adjustment 
in the Disk Drive Adjustment Method. 
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4-7, SERVO CIRCUIT ADJUSTMENT METHOD 


оловна Голена 


Switching position Oscilloscope 7 H before the vertical sync. 
of RECORD mode | (dual trace) pulse. 


Set up the VCR in the record mode of operation to 
record a video signal. 

Set the dual-trace oscilloscope in the CHOP mode and 
the sweep time to 100 usec/cm or less. 

Connect the oscilloscope channel 1 to TP201 on the 
Video Circuit board PW-2109, and the channel 2 to. 
TP505 оп the Servo and Logic Circuit board PW-2110. 
The oscilloscope is to be externally triggered with the 
switching pulse fed from TP505. 

Count the number of H cycles, or of the horizontal 
sync pulses, as measured from the front porch of the 
vertical sync signal to the rising edge of the switching 
pulse. 

Adjust R554 until the oscilloscope shows 7 H cycles 
before the vertical sync pulse. 


CH-2 | | 
TP505 


(swithcing pulse) 
VIDEO LINE OUT (video signal) 


equalizing pulse 
=. 


vertical sync. 
7H - front porch 


ee копать | Ohta po 


Video head switching R551 ТР505 Oscilloscope 7 Н before the vertical sync. 


position R552 M (Dual trace) pulse (both A and B fields) 


Video Signal 








(1) Play back the color bar section of the alignment tape. PW2110 SERVO & LOGIC CIRCUIT BOARD 

(2) Set the dual-trace oscilloscope in the CHOP mode and 
the sweep time to 100 usec/cm or less. 

(3) Connect the oscilloscope channel 1 to the VIDEO LINE 

_ OUT terminal, ог to TP203 on the Video Circuit board 
PW-2109, and the channel 2 to TP505 on the Servo and 
Logic Circuit board PW-2110. 

(4) Count the number of H cycles, or of the horizontal sync 
pulses, as measured from the front edge of the vertical 
sync signal to the rising edge of the switching pulse. 

(5) Adjust R551 for the positive external trigger until the 
oscilloscope shows 7 H cycles before the vertical sync 
pulse. 

(6) Also, adjust R552 for the negative external trigger until 
the oscilloscope shows 7 H cycles before the vertical 


sync pulse. 

CH-2 | | 
TP505 
(switching pulse) 

--: 7H кезу 

СН-1 

(А) 
| vertical sync. 


! 
| 
x — pulse ; porch 


(B) a m~an ~ = — 


TUT a И 





De tem — жолымен [ers ai 


eA EER НК SERE Аал, PUE ылы, и ее 
A a a RENIN ORE 








Oscilloscope 
(Dual trace) 


Playback phase 
alignment 






R553 TP505 . shown below. 
TP515 


(1) Set the TRACKING knob to the mechanical center. 

(2) Record and play back the video signal from UHF 
antenna. | 

(3) Set the dual-trace oscilloscope т the CHOP mode. 

(4) Connect the oscilloscope channel 1 to TP505 and the 
channel 2 to TP515. 

(5) Adjust R553 until the phase difference between the 
trailing edge of the pulses at TP505 and the positive 

pulse at TP515 is 1.9 msec as shown below. 



















амо 


әлә] DOG 
2иәл1по Биірлооә А 


əsuodsəu Aguanbas, уэедлеа 9 A39uənbə1j ə9upeuosəu 
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(1) [Эла] зпазпо 
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4-8. AUDIO CIRCUIT ADJUSTMENT METHOD 


1 Playback frequency R751 TP701 VTVM-AC Range Same output level at 333 Hz 
characteristics Audio line out- and 5 kHz by playing back the 
put terminal alignment test tape. 
(1) Connect a 47 КО resistor across the AUDIO LINE OUT 
terminal, or TP701 and TP702 (ground). 
(2) Also, connect the VTVM across the resistor with it set 
а | . TP-702 
in the mV. range. 
(3) Play back the 333 Hz section of the test tape and read 
the VTVM. 
(4) Similarly, play back the 5 kHz section and read the 
VTVM. 
(5) Adjust R751 until the 5 kHz playback output level is 
the same as the 333 Hz playback output level. 
NOTE:— Set the wiper of R752 (PB LEVEL) around the | 
center before adjustment. If it is at the leftmost (PATTERN SIDE) 
position, adjustment is not possible. 
audio out 


—3 dBs (0.55 Vrms) at 333 Hz 
by playing back the alignment 
test tape. 


2 
(1) Connect a 47 kQ resistor across the AUDIO LINE OUT 
terminal, or TP701 and TP702 (ground). 
(2) Play back the 333 Hz section of the alignment tape and 
read the VTVM. 
(3) (E. urs until the 333 Hz output level is —3 dBs 
0.55 Vrms) from the reference level. 
47kQ 3 о TP702 “6 
R752 
47kQ ТР701 
ET a TE (PATTERN SIDE) 
3 


audio out 
Recording erase 
oscillation 
frequency 


(1) Connect the frequency counter to pin 4 of the trans- 
former T701. 

(2) Set the VCR in the Audio-dubbing mode and note the 
frequency counter read. 

(3) Place the fastner tip at position 3 . | 

(4) Set the VCR in the recording mode and note the fre- 
quency counter read. 

(5) If this is 1.8 kHz higher than that of the Audio-dubbing 
mode in Step (2) above, change the fastner tip to posi- 
tion 2 . М lower, then, change it to position 1 . 

(6) Check to insure that as a result of position change, the 
frequency difference is less than 1.8 kHz. 

NOTE:— Change of a signal step of the fastner tip will shift 

the frequency З kHz, approximately. 
















































VTVM-AC Range 





Audio line out- 
put terminal 


Playback signal 
output level (1) 




























Less than 1.8 kHz of the 
difference between the Audio- 
dubbing oscillation frequency 
and recording oscillation 

frequency. 





Select fastner Pin 4 of T701 


tip 





Frequency counter 



















114 






Measuring instrument · Reading 











mom ADJ location Checking point 


TP703 
(TP704-GND) 


Max. bias current 
Below 1.2 1.2 — 2.5 Above 2.5 
Value of bias current 1/2 of 
(mVrms) above 


(1) Set the INPUT SELECT switch of the VCR to the LINE 
position and unplugging the MIC plug. 

(2) Select the record mode without the audio signal. 

(3) Connect the VTVM (in mV range) across TP703 and 
TP704 (grounded). 

(4) Turn R753 (AUDIO BIAS) fully clockwise as viewed 
from pattern side of the P.C Board, and read the maxi- 
mum bias current on the VTVM. 

(5) Adjust. R753 for the bias current specified in Table 1 

above. 












“Тһе bias current is adjusted to 
the value shown in table 1. 


Bias current (1) VTVM-AC Range 














Table 1: 





























VTVM-AC Range + 3 dB 


oscillator attenuator 


Audio line out- 
put terminal 


Confirmation 
(R753) 


Bias current (2) 




























Set the INPUT SELECT switch to the LINE position. 

(2) Connect the audio oscillator and attenuator to the 
AUDIO LINE IN terminal of the VCR. 

(3) Connect a 47K ohm resistor across the AUDIO LINE AUDIO OSCILLATOR 
OUT terminal, or TP701 and TP702 (ground). 

(4) Supply 333 Hz from audio oscillator and feed an input - 
signal of —25 dBs (45 mVrms), adjusted with the at- ATTENUATOR 
tenuator. же 

(5) Depress the REC button and make а recording. -Pde ae 

(6) Change the audio signal to 8 kHz and feed same as item 
(4) and make a recording. | 

(7) Playback the recorded portions, and measure the play- 333Hz & 8kHz R753 
back output level of 333 Hz and 8 kHz. 

(8) Confirm that the playback output level of the 8 kHz is’ 
within +3 dB in reference to the 333 Hz playback 
output level. 

(9) If not, repeat Steps (2) to (8) and adjust the bias current 


with R753. | 
8kHz -È 


+3dB 






Audio out 


333Hz —3dB 
(reference) 


















Select record/playback and 
confirm the playback output 
signal level is —7 dBs + 3 dB. 


Audio line out- 
put terminal 






VTVM-AC Range 
oscillator attenuator 


Confirmation 
(R753) 


Playback signal level 
(2) 





(1) Set the INPUT SELECT switch to the LINE position. | 
(2) Connect the oscillator, attenuator, 47 КО resistor, and AUDIO OSCILLATOR 


VTVM as directed in Steps (2) through (5) in the No. 4 
adjustment above. 
(3) Feed the reference input signal of —10 dBs (0.25 Vrms) ATTENUATOR | 
and 333 Hz to the AUDIO LINE IN terminal to record “+ 
and playback. Eos 
(4) Check to insure that the playback output level is within EN 
—7 dBs * 3 dB as read on the VTVM. Audio in 
NOTE:— If the normal audio frequency response and play- 
back level (2) cannot be obtained as specified 
above, align. the audio head and control head 
assembly in relation to the tape as described in 
Section 5 MECHANICAL DESCRIPTION (5-2-48 
ADJUSTING THE TAPE PATH), and proceed 
with No. 1 through 5 adjustments again. 





- 4-9, VIDEO AND COLOUR RECORDING AMPLIFIER CIRCUIT ADJUSTMENT METHOD ` 


ADJ location | Checking point | Reading 


TP102 © | Oscilloscope Turn R151 fully counterclock- 
TP103-GND | | wise апа adjust the burst signal 
| 222 | level is 40 mVp-p + 4 mVp-p 
with R254 on the Video circuit 
| Board PW2109. 




















Colour recording 
current . 


(1) Supply the colour video signal to the VIDEO LINE IN 
of the VCR and select the record mode. 

(2) Connect the probe of the scope to TP102 (GND to 
TP103) and turn R151 fully counterclockwise (as 
viewed from the pattern side), and then adjust R254 to 
maintain that the burst signal level without the Y-FM 
signal is 40 mVp-p + 4 mVp-p. | 


40т Vp-p 





m 


Y recording current R151 ` TP102 Oscilloscope 0.3 Vp-p 
| | TP103-GND | | 


(1) Supply the color video signal to the ОНЕ IN of the 
VTR and select the record mode. 
(2) Connect the probe of the scope to TP102 (TP103-GND) 
|J and adjust R151 to maintain the voltage 0.3 Vp-p. 





vertical sync. signal 


Item 


Resonance freq. TP105 Oscilloscope 5.2 MHz +0.2 —0.1 MHz 
A-head TP103-GND resonant frequency on both 
B-head TP104-TRIG channels using the alignment 

test tape. 


Playback the RF sweep signal of the alignment test tape. 
Turn Q-damp-A (R152) and Q-damp-B (R153) fully 
clockwise as looked toward the top of the shielding 
case. 

Turn playback frequency response-A (R154) and B 
(R155) fully counter-clockwise as viewed from the top 
of the shielding case. 

Connect the probe of the scope to TP105 (TP103-GND) 
and the trigger input of the scope to TP104. | 
Trigger externally by the (—) slope and adjust the 
resonant frequency-A (C151), then by (+) slope, adjust 
the resonant freq. -B (C152) to keep the peak of the 
waveforms at 5.2 MHz 4340.2 —0.1 MHz. Set the 
horizontal time base of scope to 2 mS/div. 


peak amplitude 





22116 


=] = pem [mn 

























Playback TP105 Oscilloscope Flat between 2 MHz and 
Freq. response TP103-GND 5.2 MHz (+ 1 dB) using the 
A-head TP104-TRIG alignment test tape. 


B-head 






Playback the RF sweep signal of the alignment test tape. 
. (2) Continue to use the same connection of the scope as 
item 1. 
(3) Adjust Q-damp-A (R152) and playback freq. character- 
istics A (R154) with (—) slope of the external trigger. 
(4) Also adjust Q-damp-B (R153) and P-B freq. character- 
istics B (R155) with (+) slope of the external trigger. | 
(5) Adjust these potentiometers so that the waveform | 
between the 2 MHz and the 5.2 MHz markers is as flat 
(+ 1 dB) as possible for the both channels. 












ulta 





| 

| 

0 2 MHz 5.2 МНг 
1 MHz 3.58 MHz 







TV screen 


ЕЗ D.O.C. level 


(1) Playback any pre-recorded tape known to have many 
dropouts. 

(2) Turn R156 (Dropout compensator threshold level) fully 
counter-clockwise as viewed from the bottom side of 
the PC Board. The dropouts appear on the monitor 
screen. 

(3) Slowly turn R156 clockwise until the dropouts dis- 

appear, while observing it on the TV screen. 
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4.43MHz | 7 
XO о Pilot burst 5, 12MHz | 
Peak AGC 5.12MHz C.W level carrier balance ACC set о chrome 
eve 


| / — / / 








AFC 
Comb filter 


AFC off-set "=== 





De-emphasis е 


ІН delay 








iut Ul ыға / V | 


Playback У signal output Test signal 
Е-Е level ati ; i 
Fred. oscillation | FM deviation Setting Y signal level FM carrier Setting sync-tip Freq Compress White clip 
| balance I ! i 
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4-11. | Luminance Circuit Adjustment Method 


Playback mode 


R358 — (| TP207 asaite 
(1) Playback the colour bar section of the Alignment test 
tape. 
(2) Adjust R358 to maintain 0.78 Vp-p between sync-tip 
and white peak as shown below. 
3 






0.78 Vp-p between sync-tip and 
white peak 











n 


sync. rear terminal 






white signal 


R357 TP216 


TP217 





Expand 0.2 Vpc between TP216 and 


TP217 












(1) 
(2) 


Set the VTR into STOP mode. 
Connect the + lead of the VTVM to TP216 and — 
lead to TP216. 


(3) Adjust R357 to maintain VTVM reading 0.2 Vpc. 






Playback Y signal R356 TP203 Oscilloscope 2 Vp-p 


output 








(1) 
(2) 


Playback the colour bar section of the alignment test 
tape. 

Connect the probe of the oscilloscope to TP203 and 
adjust R356 to maintain 2.0 Vp-p of the playback Y 
signal output level at TP203. 






white peak (100%) 
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Recording mode 


Setting Y signal _ 
level 






(1) Supply the colour bar signal to VIDEO IN terminal of 

the VTR and set the INPUT select switch to the line 

side. 

Set the VTR to the STOP mode. 

Connect the probe of the oscilloscope to TP215 and 

adjust R351 to maintain 0.75 Vp-p between sync-tip 

and white peak as shown below. 

CAUTION: Confirm the input signal level at TP201 to be 
1.0 Vp-p between sync-tip and white peak 
before this adjustment. 


(2) 
(3) 


Sync-tip carrier 
frequency setting 


(1) No input state. | 
(2) Connect the frequency counter to TP202 and adjust 
R354 to maintain the frequency counter reading 3.85 


+ 0.05 MHz. 
R355 TP202 
No input state. 
Connect the probe of the oscilloscope to TP202 and 
adjust R355 to maintain a 50% duty cycle as shown 


below. 
No need to press any operation buttons. 







FM carrier 
balance 


(1) 
(2) 


TP214 or base 


White clip 









of Q406 


R352 | 


No input state and set the VTR to STOP mode. 

Connect the lead of VTVM to the base of 0406 or 
TP214. 

Adjust R352 to maintain 7.6 Урс. 


(1) 
(2) 


Compress 


No input state and set the VTR to STOP mode. 
Connect the (+) lead of VTVM to TP212 and the © 
lead to TP213. 

Adjust R353 to maintain 0.2 Урс of VTVM reading. 


(1) 
(2) 


(3) 
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VTVM 













T 


0.75 Vp-p 













Frequency counter 3.85 + 0.05 MHz 
















Oscilloscope Duty ratio 50% 







50% Г | | 
0.6 Vp- 
50% ; — S а 













Dc voltage between TP21 2 and 
TP213 is 0.2V. 












| Checking point Measuring instrument | | .. Reading 





* The playback Y signal output level must Бе set to 
2.0 Vp-p previously. Refer to No. 3 Playback Y signal 
output adjustment. 

(1) Supply the colour bar signal to VIDEO IN terminal of 

the VTR and set the Input select switch to line side. 

(2) Connect the probe of the oscilloscope to TP203. 

(3) Record and Playback. 

(4) Adjust R351 in the recording mode to maintain 

2.0 Vp-p + 0.1 V of the playback level as same as the 

No. З Playback Y signal output adjustment. 















2.0 Vp-p + 0.1 V 





(1) Supply the colour bar signal to the VIDEO IN terminal 
of the VTR and set the VTR to STOP mode. 
Connect the probe of the oscilloscope to TP203 and 
adjust R350 to maintain 2.0 Vp-p of the Video signal 
level as shown below. 





2.1 Vp-p 


Peak АСС. 8451 — TP203 


(1) Receive the on-air TV signal, and set the INPUT select 
"^ switch to TV side and the VTR to STOP mode. 
(2) Tune out the tuning of the VTR tuner to change the 
V/S ratio. 
(3) Connect the probe of the oscilloscope to TP203 and 
adjust R451 until the 10096 white peak level measured 
from the sync-tip is 2.1 Vp-p as shown below. 
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4-12. COLOUR CIRCUIT ADJUSTMENT METHOD 


| АЕС | R257 TP-223 As shown below. 











Supply the colour bar signal to the VIDEO LINE IN 
terminal and set the input selector switch to the LINE 
side. 

Set the VTR to the stop mode with a cassette inserted.. 
Connect the probe of the scope to TP-223 and set the 
time base at 20 uS/div. 

Adjust R257 (AFC) to maintain the static waveform 
as shown in the Fig. below. 






(1) Supply the colour bar signal to the VIDEO LINE IN 
terminal and set the Input select switch to the LINE 
side. 

(2) Set the VTR to the RECORD mode with a cassette 
inserted. 

(3 Connect the probe of the oscilloscope to TP224 and 
adjust R258 to maintain the static waveform to be flat 
level as shown below. 









4.43 MHz VXO T253 TP211 4.433619 MHz * 20 Hz 
(1) | 


No input state and set the VTR to the STOP mode. 

(2) Connect the Frequency counter to TP211 and adjust 
the core of Т253 to maintain 4.433619 MHz + 20 Hz 
of a frequency counter reading. 





Playback the colour bar section of the alignment test 
tape. 


(1) | | — 
(2) Connect the frequency counter to TP211 and adjust | | | 








the core of Т252 to maintain 4.433619 MHz + 20 Hz 
of a frequency counter reading. 
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5.12 MHz CW | T201 TP219 Maximum level of 5.12 MHz CW 


) Supply the colour bar signal to the VIDEO LINE IN 
terminal of the VTR and set the VTR to STOP mode. 
Connect the probe of the oscilloscope to TP219 and 
adjust the core of T201 to maintain the maximum level 
of 5.12 MHz continuous waveform as shown below. 



















Comb Filter . R253 TP209 Oscilloscope Minimum level of the chroma 
L251 TP220 signal 
(1) Supply the colour bar signal to the VIDEO LINE IN 
terminal of the VTR and set the VTR to STOP mode. 
(2) Connect the probe of the oscilloscope to TP209 and 
adjust R251 to maintain the Burst level to be around 
0.2 Vp-p. 
(3) Connect the probe of the oscilloscope to TP220 and 


adjust R253 and L251 to maintain the minimum level | 
of the chroma signal as shown below. 
| Міпітит 
__- ІН 


Oscilloscope 0.17 Vp-p of the burst signal 
T251 | level 


(1) Supply the colour bar signal to the VIDEO LINE IN 
terminal of the VTR and set the VTR to STOP mode. 

(2) Connect the probe of the oscilloscope to TP209 and 
adjust the core of Т251 to maintain the burst signal 
level to be minimum. 

(3) Then, adjust R251 to maintain 0.17 Vp-p of the burst 
signal level. 










Record chroma TP208 Oscilloscope 0.4 Vp-p of the burst signal 
level | level 


Proceed with step (1) in the No. 7 adjustment above. 
Connect the probe of the oscilloscope to TP208 and 
adjust R254 to maintain 0.4 Vp-p of the burst signal 
level as shown below. 
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СЕИСО 


(1) Proceed with step (1) іп the No. 7 adjustment above. bn m 


(2 Connect the probe of the oscilloscope to TP208 and 

1H Delay L252 Oscilloscope Ав shown below. 
Playback the colour bar section of the alignment test | ZEE 
tape. 

(2) Connect the CH-1 probe of the oscilloscope to TP221 | 
and CH-2 probe to TP222. | 

(3) Set the oscilloscope to ADD (Addition) mode. 

(4) Adjust R255 and L252 to maintain the minimum of the 
added chroma signal level as shown below. 

minimum 


adjust R256 to maintain as shown below. 
12 15.625 kHz + 50 Hz 











pilot burst signal 


(1) Supply the colour bar signal to the VIDEO LINE IN 
terminal of the VTR and set the VTR to STOP mode. 

(2) Connect the probe of the oscilloscope to TP210 and 
adjust R252 to maintain the minimum carrier leak of | | | | | 
5.12 MHz as shown below. carrier leak 


Ж 


- | 80%- 100% 

































Minimum carrier leak of 
5.12 MHz 


5.12 MHz carrier 
balance 





minimum 



















Test-signal 
oscillation 
frequency 


Frequency counter 





(1) Turn the Test signal switch ON. 

(2) Connect the frequency counter to TP218 and adjust 
R359 to maintain 15.625 kHz + 50 Hz of the frequency 
counter reading. | 
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(1) 
(2) 


(3) 


13 Colour mix |. — R251 
(ACC set) 


в CAUTION: When the output level of colour burst signal 















TP203 


is more or less than 0.28 Vp-p in playback 
mode, adjust the colour burst level according 
to the follows. 

Playback the colour bar section of the alignment test 

tape. 

Connect the probe of the oscilloscope to TP203 and. 


adjust R251 to maintain that the colour burst level is 


0.28 Vp-p. ; 
Readjust the REC chroma level as described іп No. 8 
Record chroma level. 
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0.28 Vp-p of the burst 


Measuring instrument 
— Oscilloscope 













SECTION 5 MECHANICAL DESCRIPTION 


5-1 


5-1-1 


(1) 


MECHANICAL HANDLING PROCEDURES 


Brief Description of Mechanical Operations 

Cassette detection, lock detection, record safety detec- 

tion, and loading ring lock detection. 

Cassette detecting operation. 

1. When the cassette compartment is depressed after 
inserting the cassette having the record safety 
tab, the record safety bracket (1) is pressed down to 
the end, and the locker (2) is locked completely be- 
cause the portion (A) is released. The lead switch 
passes a loading voltage. 

2. With record safety bracket (1) pressed down to the 

end, the REC button and AUDIO DUB button can 


be depressed because the REC slider (4) and AUDIO. 


DUB slider (5) are free to move as shown in Fig. 5-1. 
Cassette lock detecting operation. | 
1. When the cassette compartment is depressed without 

the cassette, the absence of cassette does not press 


down the record safety bracket (1). However, the 


lead switch (3) does not pass a loading voltage be- 
cause the locker (2) can not lock without release of 
portion (А). 

2. The REC button and AUDIO DUB button can not 
depress because the REC slider(4) and AUDIO 
DUB slider (5) are not free to move as shown in 
Fig. 5-2. | 

Record safety detecting operation. 

1. When the record safety tab is broken, the record 
safety bracket (1) is not pressed down completely to 
the end, but the locker is locked because the por- 
tion (A) 15 released. The lead switch (3) passes а 
loading voltage. 

2. As the record safety bracket (1) is not at the end, it 
stops the REC slider (4) and AUDIO DUB slider 
as shown in Fig. 5-3. 

This means that REC button and AUDIO DUB 
button can not be depressed. 


CASSETTE TAPE 


(BOTTOM) 


> X) 


LT— Record Safety 


{CNN Tab 
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(3) Lead Switch Cassette 


Magnet í 


@ REC. Slider 








d xac) 
|р => С) 
(6) Audio Dub Slider 


(D REC. Safety Bracket 


Fig. 5-1 Detecting Arrangement with Cassette Loaded 


(3) Lead Switch 
Magnet 


@ REC. Slider 


т 


Audio Dub Slid 
(Г) REC. Safety Bracket & io Dub Slider 


Fig. 5-2 Detecting Arrangement in Non-Cassette State 


(3) Lead Switch 


Cassette 
Magnet 






LUN 


REC. Slider 


хх 


+ 


(7) ВЕС. Safety 


(5) Audio Dub Slider 
Bracket 


Fig. 5-3 Detecting Arrangement in Record Safety State 


Loading ring lock detecting operation. 
(A) Without cassette (as shown in Fig. 5-4) 
1) Cassette detect lever(2)is lifted up by the force 
of lever spring(1). 
2) The pawl of the cassette detect lever (2) locks 
the detect lever 
3) Roller of detect lever(3)gets into the dent of 
loading ring thereby locking the loading ring@) 
NOTE: -When EJECT button is depressed, the 
loading ring operates as figure shown 
above. 
With Cassette (as shown in Fig. 5-5) 
1) Cassette detect lever (2) is depressed by the 
weight of cassette. 
2) Detect lever(3)is released and its roller gets out 
of dent by the force of detect spring. 
3) Loading ring is released. 









(4) Loading Ring 


(B 


— 


Detect Spring 


(3) Detect Lever 


(Г) Lever Spring | 


(2) Cassette 
Detect Lever 


‘Holder 


Fig. 5-4 Detecting Arrangement without Cassette 


(4) Loading Ring 








Detect Spring 


@) ‘Detect Lever 


(7) Lever Spring 


(2) Cassette Detect Lever | 


Fig. 5-5 Detecting Arrangement with Cassette 
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(2) Tape loading operation 


(3) 


(4) 


When a cassette is inserted into the cassette com- 
partment and pressed down in place to lock, the lead 
switch passes the loading signal. The signal drives the 
loading motor and actuates the gears in the loading 
drive assembly. The gears drive the loading ring held on 
the loading disk roller. While the loading ring turns, 
the loading guide post, pinch roller, and first, second, 
and third tape guide posts that are mounted on the 
loading ring bring the tape out from the cassette 
gradually. The tape, then, is arranged in place on the 
tape transport system in the order of the inlet guide 
and full width erase heads, cylinder, audio control 
head, and outlet guide. (see Figs. 5-6, -10.) 

On the loading ring is a grooved cam way, along which 
the cam follower lever is guided to bring the tape out 
to a specified position. At the end of tape loading, the 
cam follower lever comes into the concave section on 
the cam way. The lever, then, presses the loading end 
detection switch, which produces a loading end signal. 
The signal stops the rotation of the gears on the load- 


ing drive assembly. (see Figs. 5-6, -8, -10.) 


It should be noted that the FF/P.SEARCH button and 

REW/P.SEARCH button cannot be pressed before 

tape loading, or where the tape is not arranged on the 

tape transport system yet, although the PLAY button 

and REC button can be depressed to lock. 

Tape Unloading operation | 

When the EJECT button is depressed, first the cam 

follower lever comes away from the cam way on the 

loading ring, or it stands by the unloading state. 

Second, the Eject leaf switch gives an unloading signal, 

which inverts rotation of the gears on the loading drive 

assembly. The gears, then, drive the loading ring, which 

allows the tape to be rewound into the cassette as the 

take-up reel table is driven by the play idler. 

Auto-stop mechanism operation 

1. In the playback or record mode of operation, the 
slack lever prompts the auto-stop mechanism to 
stop the operation when it detects slack on the tape. 


Slack Lever 
Pinch Roller Lock Lever 


Loading Disk Roller 


Capstan 


Cam Follower Lever 


Tension Lever 


Pinch Roller 


Supply Reel Table 


(5) 





2. When the fast forward, rewind, playback or record- 
ing tape ends, the tape sensing coil produces a 
signal, which prompts the auto-stop mechanism to 
stop the operation. 

3. In the rewind mode, the auto-stop mechanism stops 
rewinding when the Tape Counter reads “9999” 
with the COUNTER MEMORY switch in the ON 
position. mE | | 

4. In the playback, recording, fast foward, rewind, or 
cassette eject operation, the auto-stop mechanism 
also functions to stop the operation when the video - 
head disk assembly revolution is stopped due to 
sticking of tape on the cylinder. | 

5. If dew occurs on the surface of the cylinder, the dew 
sensor detects it and activates the auto-stop solenoid 
to hold the tape stopped until the dew disappears. 
While the solenoid is energized, each operating 
push button cannot be locked, and it can not 
function even when pressed until dew is dissipated. 

Drive mechanisms (see Figs. 5-6, -7) 

1. The loading disk is driven by the DC motor assigned 
to it only (Loading Drive Assembly). 

2. The Video Heads are driven by the DC motor as- 
signed to it only (Disk Motor). 


3. The capstan and reels are driven by one DC motor 


(Capstan Motor). | 

4. The capstan is driven by the motor pulley through 
the flat belt. 

5. In the reel drive system, the motor pulley turns 
the guide pulley through the flat belt. The guide 
pulley turns the fast-foward idler through the 
square-belt. The fast-foward idler transports the 
turning power to. 

a. Play idler, which tuins the take-up reel table in 
the recording or playback mode of operation. 

b. Rewind idler, which turns the supply reel table 
in the rewind mode. | 

c. Take-up reel table in the fast-forward mode. 


Full Width Erase Head 


Output Guide Ass'y 


Cylinder Assy 


Loading Drive Ass'y | 


Loading Ring 


Loading Ring Roller 
(for Adjustment) 


| Detect Lever 


Cassette Detect Lever 
Eject Arm 


Locker 


REC. Safety Bracket 


Ring Detect Lever ~ Take-up Reel Table 


Fig. 5-6 Parts Designation 


Disk Motor 
Capstan Flywheel 


Capstan Motor Pulley 


Capstan Motor 


Capstan Flat Belt 


PLAY Square Belt. 


Guide Pulley Flat Belt 


PLAY Idler Ass’y TE 
uide Pulley 


FF Pulley 
FF REW Square Belt 





Fig. 5-7 Location of Drive Belts 


Slack Detect Switch (Lead Switch) 


Loading End Detect Switch 
(2 Micro Switches) 


Start of Sensing Coil Winding 


Cassette Lock Detect Switch 
(Lead Switch) 


End of Sensing Coil Winding 





Auto-stop Detect Switch (Micro Switch) 


Fia. 5-8 Location of Detectina Switch 
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FF Leaf Switch 


PLAY Leaf Switch REW Leaf Switch 


Eject Leaf Switch 





Fig. 5-9 Location of Operating Switch 


First Guide Pole 


Slack Lever Capstan Second Guide Pole Third Guide Pole 


Tape 











Pinch Roller 
Return Guide Pole 


Lead Guide Pole 
. Sensing Coil 
Tension Lever 


Sensing Coil 


Supply Side 


Cassette Take-up Side 


Fig. 5-10 Tape Running 
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5-1-- How To Remove the Cabinet (see Fig. 5-11, 5-12) 


To remove the cabinet from the VTR body, proceed as 
follows. 
1. Removing the top cover 
(1) Depress the EJECT button for opening the cas- 
sette compartment. 
(2) Remove the three screws holding the top cover 


(3) Lift the top cover for removal. 
2. Removing the bottom cover 
(1) Remove the four screws holding the bottom 
cover (2). 
(2) Take the bottom cover out for removal. 
3. Removing the back cover 
(1) Remove the four screws holding the back cover 


(2) Take the bottom cover out for removal. 
4. Removing the side plates 
(1) Remove the one screw holding the side plate 
(А) (4). | 
(2) Take the side plate (R) out for removal. 
(3) Similarly, remove the side plate (L.) (5) | 


Cassette Compartment Cover 






Screws (4PCS.) 









(3) Back Cover 


Screw 


(b) Side Plate (Left) 


(7) Programme 
Timer Board “€ 
9 


(6) Front Cover (4) Side Plate (Right) 


Screws (4Pcs.) 


m 
TIME ADJUST/TIME PROGRAMME 


Switch Channel Selection 
Button 


@ PROGRAMME 8— — Screws (4Pcs.) 
MEMORY Switch 


Fig. 5-11 Cabinet Removal and Assembly 
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5. Removing the front cover 5-1-3 How to Replace the Tuner Block (see Figure 5-13) 


(1) Remove the four screws holding the front cover To replace or remove the Tuner Block, proceed as follows. 
E | 1. Remove the four screws (2) holding the Tuner 

(2) Take the front cover out for removal. | Block (1). 

(3) Unplug the 5-pin connector P862 from the 2. Move the Tuner Block (1) away from the VTR 
Programme Timer board PW-2112. body. 

(4) Also, unplug the 11-pin connector P861 from . 8. Unplug the 15-pin connector (3) from the Antenna 
the Programme Timer board PW-2112. Terminal board. 

(b) Unplug the 12-pin connector of the key board 4. Unplug the 6-pin connector (4) from the interface 
from the Interface board PW-2118. board PW21 18. 

6. Removing the Programme Timer board 5. To reassemble, reverse steps 1 through 4. 

(as shown in Fig. 5-11, 5-12) | AUTION:-The cabinet must be removed before ге- 

(1) Remove the knob from the Programme memory placing the Tuner Block. 
switch (0). 

(2) Open the two tabs holding the Programme 
Timer board (3) опе by one in the arrow (<= =>) зн 
direction. (7) Key Board 


(3) Take the board out for removal. 
7. Removing the key board (as shown in Fig. 5-12) 
(1) Remove the two screws (2) holding the key 
board (1). 
(2) Take the key board out for removal. 
Assembling 
Reverse Steps 1 through 7. 





(3) Programme Timer Board 


Fig. 5-12 Programme Timer Board and Key Board Removal 





(7) Tuner Block 





=== 


Audio Board | 
РИ/-2108 7 
| (5) Interface board 
(2) Screws (4 pcs) | PW-2118 
| У (3) 15-ріп соппестог 
4 7 

Speed Control Board 
PW-2117 


- 





“ы --(2) 6-рїп conne 
Fig. 5-13 Tuner Block Replacement 
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5-1-4 Ноу/ То Install the Cassette after Removing the (7) Cassette Lid 
Cassette compartment | 

To install the cassette with the cassette compartment 

removed, proceed as follows. 

1. Remove the top cover as directed in Section 5-1-2, 
the “How To Remove the Cabinet". 

2. Remove the cassette compartment. 

3. Turn the FUNCTION switch to the OFF (or 
TIMER) position while holding the lifter up. 

4. Open the cassette lid (1) using а Bladed screwdriver 
through the hole as illustrated in Fig. 5-14, and in- 
stall the cassette Q) on the reel tables. 

5. Put a weight of 600 to 1,000 gr onto the cassette. 

6. Turn the FUNCTION switch to the ON position. 

To unload the cassette, proceed as follows. 

1. Hold the EJECT button depressed until tape un- 
loading ends. 

2. Depressing the button, turn the FUNCTION switch 

to the OFF position. 
. Release the button. 
. Remove the weight. Fig. 5-14 Cassette on Which Lid is Opened. 
. Take the cassette out. 


@) Cassette 









сть о 


5-1-5 How То Operate in Any Mode Without Cassette 
To operate the VTR in a desired mode without cassette, 
proceed as follows. 

1. Remove the top cover as directed in Section 5-1-2, 
the "How To Remove the Cabinet”. 

2. Turn. the FUNCTION switch to the OFF (or 
ТІМЕН) position. 

3. Depress the cassette detect lever. (Depressing the 
cassette detect lever produces the loading ring which 
is unlocked.) | 

4. Press the record safety bracket down to lock the 
cassette compartment as illustrated in Fig. 5-15. 
(Pressing the record safety bracket produces the 
loading signal which moves the loading ring.) 

5. This allows the VTR to operate in any mode other 
than the recording, playback, and audio dub modes. 

6. For operation in the record playback, or audio 
dub mode, secure the slack lever so that it cannot 
function in tape slack detection. 


Press Record 
. Safety 
Bracket down 





Belt Protector 


Fig. 5-15 Setting for Operation without Cassette. 


5-2 MECHANICAL ADJUSTMENT AND REPLACE- 


MENT 
5-2-1 Replacing the Cassette Compartment 

Removal : | 

1. Remove the "E" ring (4) on the left side of the 
post on the cassette compartment (1). 

2. Pull one end of the link (3) outward from the post, 
and turn it in the arrow ( ff ) direction as shown іп 
Fig. 5-16 for removal of the link (3) from the lifter 
bracket (L) (5). 

3. Take the bias spring (6) out of the post on the cas- 
sette compartment (1). 

4. Move the cassette compartment (1) forward (toward 
the rear cover) and separate the end of each lifter (2) 
(in the arrow ( <= = ) directions) as shown in Fig. 
5-17 for removal. 

Installation 

1. Open the end of each lifter (2) (in the arrow 
(<= ©) directions) to put the cassette compart- 
ment in place. | 

2. Install the bias spring 6) on the post on the cassette 
compartment (1). 

3. Mount the link @) in place by fitting one end on the 
lifter bracket (L) (Б) and other on the cassette com- 
partment in this sequence. 

4, Mount the “E” ring (4) іп ріасе. 


(7) Cassette Compartment 








(6) Bias Spring 









(5) Lifter Bracket (L) 


Fig. 5-16 Cassette Compartment Removal and 
Installation (1). 


(7) Cassette Compartment 


U 


TU \ 


--.. 
- ~ ~ 





Fig. 5-17 Cassette Compartment Removal and 
Installation (2). 


5-2-2 Replacing the Blinder (see Fig. 5-18) | Installation 
1. Reverse Steps 1 through 3 above. 


Removal 
1. Remove the cassette compartment as directed in 2. Check to insure that the blinder maintains proper 
Section 5-2-1, "Replacing the Cassette Compart- contact at points @) , апа (С). 
ment". | . 3. Lightly tighten the screw and check to insure that 
2. Remove the screw (3) shown in Fig. 5-18. blinder is not loose. Do not tighten excessively, 
3. Move the blinder in the arrow 1 and 2 directions in or the threaded mold could be damaged. 


Fig. 5-18 for removal. 






(2) Blinder 


(7) Reel Drive 
Chassis 





Fig. 5-18 Blinder Removal and Installation. 


5-2-3 Checking the Cassette (TAPE) Loading State 
1. Remove the cassette compartment cover. 
2. Load a cassette into the cassette compartment. 
3. Press the cassette by hand to check whether or 
not the cassette 15 free. 
4. If normal, replace the cassette compartment cover. 
5. If the cassette does not fit well, proceed as follows. 
a. Replace the cassette retainer springs (R) and (L) 
if they do not press the cassette well. For details, 
refer to Section 5-2-4, the "Replacing the Cas- 
sette Retainer Spring". ` 
b. Replace the lifters (R) and (L). 
To replace, proceed as follows: 
@Lock the cassette compartment without the 
cassette. 
eFully lock the locker by pressing the record 
safety bracket down. : | 
Ф|? there is no clearance between the top of the 
reinforcing beat on the bottom of the cassette 
compartment and the cassette retaining posts 
(left two, looking toward the cassette removal 
side), replace the lifters (see Fig. 5-19) 





© 


Top of Reinforcing Beat < 


Fig. 5-19 Cassette Loading State Checking 
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5-2-4 Replacing the Cassette Retainer Springs 
Removal (see Fig. 5-20) 
1. Remove the cassette compartment cover. 
2. Put a small bladed screwdriver into the portion (А). 
3. Pry up portion (А) . The cassette retainer spring may 
be removed easily. 


Pry up Portion 









(7) Cassette Compartment 


@) Cassette Retainer Spring 


Fig. 5-20 Cassette Retainer Spring Removal. 


5-2-5 Replacing the Cassette Compartment Lifters 
(see Fig. 5-22) 

1. Remove the cassette compartment as directed in 
Section 5-2-1, the "Replacing the Cassette compart- 
ment". 

2. Remove the blinder as directed in Section 5-2-2, 
the "Replacing the Blinder”. 

3. Loosen the two screws holding the lifter bracket (L) 
looking toward the front panel. 

4. Take the lifter (1) out of the lifter brackets (L) and 

(R) each, and place it in the position shown in 
Fig. 5-22. 

‚ Take the lifter spring (2) out of the hook@). 

. Remove the lifter (1). 

. To replace the lifter (1) , reverse Steps 1 through 6. 


5 
6 
7 


Pawl 





Lifter Installation With Lockout Lever and 


Riittan Í anal Daw! in р! 


ғағаға 
арал Б ЛЕТ LULUR Е УМЕ 111 ас. 


Lockout Lever 


@) Button Lock 


Installation (see Fig. 5-21) 
1. First, insert the pawl of the cassette retainer spring 
into the portion š 
2. Strongly press the screwdriver on portion (В). The 
spring will be locked with a click. 


Press Strongly 


Fit On Edge 





(7) Cassette Compartment Pawl 
(inserted beforehand) 


Fig. 5-21 


Cassette Retainer Spring Installation. 








NOTE: -The lifter is viewed looking from 
the cylinder. 


Fig. 5-22 Lifter Replacement. 


NOTE:-In installing, the lockout lever and lock button pawl 


ehn.slal ha кола 
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5-2-6 Checking the Tape Loading Operation 

If the lead switch, locker, ог the magnet associated with the 
tape loading assembly arrangement is not adjusted properly, 
it will cause no tape loading or loading operation without 
tape. Checking the loading operation, therefore, is necessary. 

Procedures 

1. Turn the FUNCTION switch to the ON position. 

2. Put the cassette into the cassette compartment, and 
press it down. — 

3. When tne cassette compartment is locked, make 
certain that the tape is loaded. 

4. Also when the cassette compartment is locked with- 
out the cassette, make certain that the loading ring 
has not rotated. 

Adjustment 

If the tape is not loaded normally, preceed as follows: 

1. Adjust the lead switch as will be directed in Section 
5-2-7, the "Adjusting the Lead Switch". 

2. If loading is not normal yet, replace the lead switch 
as it is defective. 

3. If the magnet is defective, replace the magnet as will 
be directed in Section 5-2-8, the ''Replacing the 
Locker and Magnet". 


5-2-7 


Adjusting the Lead Switch (see Fig. 5-24) 
1. Loosen the screw (1). 


2. Fully pull the switch bracket (2) toward the front 


panel. 

. Lightly tighten the screw (1). 

. Pry the switch bracket (2)with a Bladed screwdriver. 
Put in the rectangular hole to move it in the arrow 
(=>) direction. | 

5. Put the cassette што the cassette compartment and 
press it down. 

6. Turn the FUNCTION switch to the ON position. 

7. Adjust the switch bracket (2) position until the tape 
is loaded. 

8. Shift the switch bracket (2) about 1 mm away from 
the loading position. 

9. Firmly tighten the screw (1). 

10. Take the cassette out of the cassette compartment 
and make certain that the tape loading assembly is 
not in the loaded position. 

11. Also, make certain that the gap between the lead 
switch (3) and locker (4) is 0.5 to 1 mm when the 
cassette compartment is locked. 


4> с 


5-2-8 Replacing the Locker and Magnet 

Locker (see Fig. 5-25) 

1. Remove the lead switch. 

2. a locker spring (1) out of the lifter bracket 

(В) (2). 

. Remove the “E” гта (3). 
. Disconnect the eject wire (4) from the eject arm (5). 
‚ Remove the “Е” ring ©) for removal of the locker(7). 
. To replace, reverse Steps 1 through 5. 


о ль о 


B = 0.5 — 1 тт 


Shift Compartment 1mm Away 
From Loaded Position 


Ass'y 


(2) Switch 





Fig. 5-24 Reed Switch Adjustment. 





(7) Locker Spring 





Fig. 5-25 Locker Replacement. 
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Magnet (see Fig. 5-26) 

1. Remove the lead switch. 

2. Remove the locker as directed above. 

3. Widen the magnet holding portions at the end of the 

locker in the arrow directions. 

4. Take the magnet out of the rear side of the locker. 

5. To replace, reverse Steps 1 through 4. 

CAUTION:-After installation of the magnet, apply a 
small quantity of rubber cement for secure 
holding. 


5-2-9 Checking the Cassette Eject Operation 
Misalignment of the cassette eject assembly creates a con- 


dition in which the EJECT button cannot be reset even - 


when the cassette compartment is lifted up, or unloading 
operation which has ended is followed by another loading 
operation. Checking the eject operation, therefore, is 
necessary. 

Procedures 

1. Set the FUNCTION switch to the OFF position. 

2. Put a cassette into the cassette compartment and 
press down to lock. 

3. Depress the EJECT button slowly, or at a speed of 
3 to 5mm/sec., and check to insure that the cassette 
compartment lifts up. 

4. Also, check to insure that the EJECT button is un- 
locked when the cassette compartment has risen to 
the “EJECT” position. 

5. Allow the cassette to be loaded and at the end of 
tape loading, depress the EJECT button for unload- 
ing operation. 

6. Check to insure that the loading ring is not in the 
loading operation when the cassette compartment 
has been lifted up at the end of unloading. 

Adjustment (see Fig. 5-27) 

If the tape оаа operation is not normal, — 

as follows: 

1. Put a Phillips screwdriver through the hole on the 
front frame (1) and loosen the screw inside the hole. 

2. Adjust the lockout lever (2) until its tip is 1 to 5 mm 
away from the front frame 

3. Firmly tighten the screw. 
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Apply a small 
Quantity of 
Rubber Cement 


Fig. 5-26 Magnet Replacement. 


(7) Front Frame 


(2 Lockout Lever 


И — Button Lock Pawl 


1-5тт | 


Fig. 5-27 Cassette Eject Adjustment 


5-2-10 Checking and Adjusting the Reel Tables 

If the reel tables are not at the specified height, this causes 
the tape to tangle in the cassette. Such tangling fluctuates 
tape tension on the next run, resulting in low quality play- 
back or recording. | 

Checking | 

To check the reel table height, proceed as follows: 

1. Remove the cassette compartment as directed in 
Section 5-2-1, the “Replacing the Cassette Compart- 
ment”. 

2. Mount a cassette reference plate D in place on the 
reel drive chassis as shown in Fig. 5-28. 

3. Make certain that when the slider Z (3) on the cas- 
sette reference plate (2) is slid right and left in the 
arrow (<>) direction, step A of the slider Z will 
not touch each reel table assembly (1) , but the bot- 
tom B will catch it. 


Adjustment 

If the reel table is not at the specified height, proceed 

as follows: 

1. Add or subtract the height adjustment washers (3) 
and (6) (refer to Fig. 5-29 and 5-30). 

2. Repeat checking stated in Step 3 above. 


5-2-11 Replacing the Supply Reel Table (see Fig. 5-29) 

1. Remove the supply reel table (1) . In removing, be 
careful not to damage the brake band (2) . Note that 
the washer (3) ог © or thrust bearing (4) may stick 
on the reel table (1). | 

2. Wipe the reel table post (5) clean with а cloth damp- 
ended in isopropyl alcohol. 

3. Wait for it to dry, and apply a few drops of oil to 
it using the oil injection kit. 

4. To replace the supply reel table (1) reverse Steps 1 
through 4. 

5. Check and adjust the supply reel table (1) as directed 


in Section 5-2-10, the “Checking and Adjusting the 


Reel Tables”. 


5-2-12 Replacing the Take-up Reel Table (see Fig. 5-30) 

1. Remove the counter belt (2) from the groove of the 
take-up reel table (1). 

2. Remove the take-up reel table (1) from the reel table 
post . Note that the washer (3) or the detect 
plate dummy (6) or the thrust bearing (4) may be 
stuck on the reel table (1). 

3. 55 the take-up reel table (1) on the reel table 
post (b). 

4. Check and adjust the take-up reel table (1) as 
directed in Section 5-2-10, the “Checking and 
Adjusting the Reel Tables”. 

5. Tighten the set screw on the take-up reel table (1) у 

6. Put the counter belt (2) on the groove of the take-up 
reel table (1). | 
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Cassette Refere 
@) Cass rence Step A @ Slider 2 


Bottom В 


Fig. 5-28 Checking Reel Table Height. 





(7) Supply Reel Table 
@) Washer e 
: - | | Y 


| — 
(6) Washer <Q) 
(2) Brake Band 
(5) Reel Table Post | 


(4) Thrust Bearing -” = 
Fig. 5-29 Supply Reel Table Assembly. 


(2) Counter Belt 


(7) Take-up Reel -$ 
— 


@) Washer 


(6) Detect Plate Dummy ———_~®) 
@ Thrust Bearing  — У) 


(5) Reel Table Post 


Fig. 5-30  Take-up Reel Table Assembly. 


5-2-13 Checking and Adjusting the Tension Lever іп Un- 
loading State (see Fig. 5-31) 
Improper adjustment of the tension lever in the unloading 
state could damage the tape or sometimes causes tension 
lever does not pull out the tape from the cassette in the 
loading operation. To prevent such a malfunction, check 
and adjust the tension lever as follows. | 
Checking 
1. Remove the cassette compartment as directed in 
Section 5-2-1, the "Replacing the Cassette Com- 
partment”. 
2. Depress the EJECT button to unload the tape. 


3. Install the cassette reference plate (T) in place on the 


reel drive chassis. 

4. Check to insure that the gap between the end of the 
tension lever (2) and cassette reference plate (1) is 
0.5 to 1.0 mm. 

Adjustment 

If the tension lever (2) is not aligned well as specified 

above, proceed as follows: 

1. Loosen the screw (4) holding the shift lever (3). 

2. Pressing the end of the shift lever © with a finger, 
move it in the arrow A or B direction with a screw- 
driver or similar tool hooked in the adjust hole. 

NOTE:-Moving in the A direction makes the gap 

narrow. 
Moving in the B direction makes the gap wide. 

3. After adjustment, tighten the screw (4). 


5-2-14 Checking and Adjusting the Tension Lever in Play- 
back Mode (see Figs. 5-32, -36) 

Checking 

1. Remove the cassette compartment as directed in 
Section 5-2-1, the “Replacing the Cassette Compart- 
ment”. 

2. Turn the FUNCTION switch to the ON position. 

3. Lock the lifters and press the record safety bracket 
down to load the tape. 

4. Fit the tension regulator forward position jig (1) оп 
the height aligning shafts (2) and (3 : 

5. Check to insure that the clearance between the ten- 
sion regulator forward position jig (7) апа tension 
lever is 0.05 to 0.4 mm when the supply reel 
table (4) is turned in the arrow (<> ) direction. 

Adjustment 

If the tension lever (Б) is not aligned well as specified 

above, proceed as follows: 

1. Loosen the screw (6). 

2. Move the tension lever (5) in the A direction for nar- 
row clearance, or move it in the B direction for wide 
clearance. (see Fig. 5-36) ` | 

3. After adjustment, firmly tighten the screw 6). 


NOTE:-Tension Sub-Lever Adjustment 
Overlap of the tension sub-lever (1) and the 
stopper (2) should be adjusted within from 0.5 
to 1.5mm width. u 
When proceeding adjustment, use the long hole, 
loosening a screw which screws the tension sub- 
lever to the tension lever. 


with cassette 
reference plate 
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(2) Tension Lever 






@) Shift Lever 
(4) Screw 


Fig. 5-31 Tension Lever Checking in Unloading State. 
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a Fig. 5-32 Tension Lever Checking 
Shaft in Playback Mode. 
(3) Screw 
@ Tension 
Sub-Lever 






> == 0,5 ~ 1.5mm 


(2) Stopper 


Fig. 5-33 Tension Sub-Lever Adjustment 
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5-2-15 Removing the Tension Lever (see Fig. 5-34) 
1. Leaving the cassette compartment removed the "E" 
| ring and tension spring (6). 

2. Remove the tension lever (4) , polyethylene slider 
(3) , and tension release lever (1). 

3. Replace the tension lever by reversing Steps 1 
and 2. Note that in assembling, the hole of the ten- 
sion release lever (1) should be fitted on the pin of 
the eject connector (2) ; 

CAUTION:-Be careful not to bend the post іп removing 
and fitting the “E” ring as it could be 
broken. Lateral pressure to the post should 
not be higher than 3 kg. 


"5-2-1416 Checking and Adjusting the Back-Tension іп Re- 
cording and Playback Modes 
In the record or playback mode of operation, the tape is 
pulled back, or given a back-tension. This always keeps a 
uniform tension on the tape and to assures stable tape run- 
ning. Excessive back-tension results in elongation of the 
tape and too low back-tension causes hunting or floating 
of the tape without fitting close to each head. To prevent 
such a tape failure, check and adjust the back-tension as 
follows. 
Checking (see Fig. 5-35) 
1. Remove the cassette compartment as directed in 
Section 5-2-1, the "Replacing the Cassette Compart- 


ment”. 

2. Install the tension alignment jig (3) on the right-hand 
chassis. 

3. Turn the FUNCTION switch to the ON position, 
and press the lifters down to lock. 

4. Lower the record safety bracket downward to load 
the tape. | 

5. Mount the playback tension measuring jig (1) in 
position on the supply reel table (2). 

6. Run the tape through the tension alignment jig (8) as 
shown. 

7. Depress the PLAY button. 

8. Make certain that the supply reel brake is released, 
and check to insure that the back-tension is 40 to 
50 grams when the tension gauge is pulled at a 
rate of 1.8 cm/sec. Note that if the tension align- 
ment jig (3) is used, the back-tension is 47 to 57 
grams. 

Adjustment 


1. Change the tension spring (Б) from one position to 
another on the spring hook ; shift it in the A 
direction for weak back-tension or in the B direction 
for strong back-tension. 
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Fig. 5-34 Tension Lever Assembly. 
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Fig. 5-35 Tape Back-Tension Measurement. 


5-2-17 Replacing the Band Brake (see Fig. 5-36) 

The tension lever detects the playback tension to apply the 
brake band to make the playback tension uniform. If the 
playback tension difference is not lower than 10 grams or 
varies largely between beginning and end of the tape, then 
be sure to replace brake band as directed below. 

1. Remove the “E” ring (3) and screw 

2. Remove the brake band 

3. Assemble the brake band by reversing Steps 1 and 2 
above. 

4. Check and adjust the tension lever in the playback 
mode of operation as directed in Section 5-2-14. 

5. Also, check and adjust the back-tension in the play- 
back mode of operation as directed in Section 
5-2-16. 

6. Make certain that picture can be normally repro- 
duced when the alignment tape is played back. 

7. Also, make certain that the tape is free from any 
curl or floating when it is run. 


5-2-18 Checking, Adjusting, and Replacing the Supply 
Brake 

Checking and adjustment (see Fig. 5-37) 

. 1. Remove the cassette compartment as directed in 
Section 5-2-1, the "Replacing the Cassette Compart- 
ment”. 

2. Depress the EJECT button. 

3. Measure the torque of the supply brake (4) using the 
playback tension measuring jig (2) and tension gauge 
3 as directed below. 

4. Mount the playback tension measuring jig (2) in 
position on the supply reel table 

5. Make certain that when pulling the tape wound on 
the playback tension measuring jig (2) with the ten- 
sion gauge (3) , the torque, read on the tension 
gauge multiplied by the radius of the wound 
tape is higher than 100 g.cm. 

6. If the specified torque cannot be obtained, replace 
the supply reel brake as directed below. 

Replacement (see Fig. 5-38) 

1. Remove the cassette compartment as directed in 
Section 5-2-1, the "Replacing the Cassette Compart- 
ment”. 

2. Remove the cover plate as directed in Section 5-2-2, 
the “Replacing the Blinder”. 

3. Take the spring Q) of the supply brake (1) out of 
the bracket 

4. Remove the supply brake (7) | 

5. Assemble the supply brake Бу reversing Steps 1 
through 4. 

САОТІОМ--іп replacement, be careful not to touch the 

rubber of the brake with your hand, nor to 
apply any oil to it. 


W 


© Supply Brake 
@ Spring 


(3 "E" Ring | вэ 


(2) Вгаке Вапа 
(7) рр: &-— " Ring 
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Fig. 5-36 Brake Band Assembly. 
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Fig. 5-37 Supply Brake.Torque Measurement. 
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Fig. 5-38  Suppiy Brake Assembiy 
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5-2-19 Checking and Adjusting the Take-up Torque in 


Record and Playback Modes 


In the record or playback mode, the tape is fed from the 
supply reel and is wound by the take-up reel. If the torque 
of the take-up reel is too high, this causes excessive tension 
on the tape, resulting in elongation. To prevent such a high 
tension, check and adjust the take-up torque as follows. 
Checking and adjustment (see Fig. 5-39) 
1. Remove the cassette compartment as directed in 


section 5-2-1, the "Replacing the Cassette Compart- 
ment", 


2. Mount playback tension measuring jig (2) in position 


on the take-up reel table у 


3. Set ир the VTR in the recording ог playback mode. 
4. Read the tension gauge (3) to make certain that the 


take-up torque is 60 to 160 g.cm. 


NOTE-If the T-type torque measurement cassette is 


used, make certain that it reads 60 to 160 g.cm. 


5. If the specified torque cannot be obtained, replace 


the play idler. | 


NOTE: T : take-up torque 


5-2-20 


(g.cm) 

D : diameter of tape 
(cm) 

W : value of the tension gauge 
(g) 


r= b 


2 xW 


Replacing the Play Idler (see Fig. 5-40) 


1. Remove the cassette compartment as directed in 


ро NO 


о 


Section 5-2-1, the "Replacing the Cassette Compart- 
ment”. 

. Remove the blinder as directed in Section 5-2-2, 
the “Replacing the Blinder”. 

. Remove the play belt (3) : 

. Lift the play idler (T) upward for removal. 

. Replace the play idler by reversing Steps 1 through 


. After replacement of the play belt, check the take- 
up torque in the playback mode as directed in 
Section 5-2-19. 
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(7) Take-Up Reel Table 


Fig. 5-39 Recording and Playback Take-up Torque 
' Checking. 


(7) Play Idler 


@) Play Belt 


Fig. 5-40 Play Idler Replacement. 


5-2-21 


Checking and Adjustment of the Fast-Forward and 

Rewinding Torques with Tension Gauge 

(See Fig. 5-41, -42) 

1. Remove the cassette compartment as directed in 
Section 5-2-1, the "Replacing the Cassette Compart- 
ment". 

2. Mount the playback tension measuring jig 2 іп 
position on the take-up reel table (1). 

3. Set up the VTR in the fast-forward mode by turning 
the FUNCTION switch to the ON position and 
depressing the FF/P.SEARCH button. 

4. Make certain that when pulling the tape wound on 
the playback tension measuring jig (2) with the ten- 
sion gauge , the fast-forward torque, read on the 
tension gauge multiplied by the radius of the 
wound tape, is higher than 600 g.cm. 

5. Set the VTR in the rewind mode by depressing the 
REW/P.SEARCH button. | 

6. Similarly, make certain that the rewind torque is 
higher than 600 g.cm. 

Checking with the FF/REW torque measurement cas- 

sette | 

1. Put a torque meter in place што the cassette сот- 

partment. 

. Set up the VTR in the fast-forward mode. 

Read the torque meter to insure that the fast- 

forward torque is higher than 600 g.cm. 

. Set the VTR in the rewind state. Make certain that 

the rewind torque is higher than 600 g.cm. 
djustment 

. Clean the supply reel table, take-up reel table, ге- 

winding idler, fast-forward idler, fast-forward pulley, 
fast-forward and rewinding belt, intermediate flat 
belt, and intermediate pulley. 

2. If the rewind idler or fast-forward idler are worn, 
replace them. 

3. If a belt is stretched too much, replace it. 


=> г ою 
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(3) Tension Gauge 


(2) Playback Tension 
Measuring Jig 


(7) Take-up Reel Table 


Fig. 5-41 


Checking Fast-Forward Torque. 
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(Т) Supply Reel Table 


Fig. 5-42 Checking Rewinding Torque. 


5-2-22 


C9 N 


+ 


11. 
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Replacing the Fast-Forward Idler | 
(see Figs. 5-43, -44) 


. Remove the Video Circuit board PW-2109 located 


at the bottom of the main body. 


. Remove the push button assembly. 
. Remove the cassette compartment as directed in 


Section 5-2-1, the “Replacing the Cassette Compart- 
ment”. 


. Remove the blinder as directed in Section 5-2-2, 


the “Replacing the Blinder”. 


‚ Remove the belts (7) and (9). 
. Remove the “E” ring | 
. Remove the fast-forward idler (2). 


Take the spring out of the hook on the reel 
chassis. 


. Also, remove the “E” ring (бу and take out the fast- 


forward lever : 


. Incline and take the fast-forward lever (4) out 


toward the position where the push button assembly 
has been installed (see Fig. 5-44). 

Assemble the fast-forward idler by reversing Steps 1 
through 10. 


CAUTION 1:-Care should be observed not to miss the 





polyethylene sliders (3) апа А 

2:-Ве sure їо clean the rubber surface of 
the fast-forward idler (2) , groove of the 
fast-forward pulley (8) , and belts (7) and 

using the cleaning kit. 

3:- Apply oil sparingly to the shaft of the 
fast-forward pulley using the oil injec- 
tion kit. | 


Reel Drive Chassis 


Supporting Board | 


Fig. 5-44  Fast-Forward Pulley Removal. 
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Fig. 5-43  Fast-Forward Idler Assembly. 


5-2-23 Replacing the Rewinding Idler (see Figs. 5-45, -46) 

1. Remove the cassette compartment as directed in 

Section 5-2-1, the "Replacing the Cassette Compart- 
ment". 


2. Remove the blinder as directed in Section 5-2-2, 
the "Replacing the Blinder”. 
3. Depress the EJECT button. 
4. Unhook the Rew ІШег Spring (2) on the Rew idler 
5. Take out the Rew idler (1) as shown in Fig. 5-45. 
Note: | 
In this case, the FF idler is closed to the Take-up 
Reel Table. 


6. Remove the “E” ring (3). 
7. Replace the Rew idler @). 
8. Assemble the rew idler by reversing Steps 1 through 6. 
through 6. 
CAUTION 1:-Care should be observed not to miss the 
polyethylene sliders (5) апа (б). 
2:-Be sure to clean the rubber surface of 
^. the REW idler (4) using the cleaning kit. 
3:-Apply oil sparingly to the shaft of the 
fast-forward pulley using the oil injec- 
tion kit. 


5-2-24 Checking the Fast-Forward Brake Torque 
(see Fig. 5-47) | 
Improper torque of the Fast-forward brake causes slack т 
the tape in the fast-forward or rewinding state, also, results 
in an extended fast-forward or rewinding time. To prevent 
such a failure, check the fast-forward brake for torque as 
follows. 
Checking 
1. Remove the cassette compartment as directed in 
Section 5-2-1, the "Replacing the Cassette Compart- 
ment". 

. Press the lifters down to lock. 

. Turn the FUNCTION switch to the OFF position. 

. Move the ring detect slider to the right. 

. Depress the FF/P.SEARCH button. 

. Mount the reel table tension gauge in position on 
the supply reel table. 

. Now, check to insure that when pulling the tape at 
a speed of 18.7 mm/sec., the fast-forward braking 
torque is 10 to 20 g.cm. Note that the torque is the 
product of the reading on the tension gauge multi- 
plied by the radius of the tape wound on the play 
back tension measuring jig (2 2 | 

Adjustment 

1. If the fast-forward braking torque is too low, cut 

the fast-forward brake spring 2 turns. But, do not 
cut it over 4 turns. | 

2. If the torque is too high, slightly expand the fast- 

forward brake spring. But, be careful not to expand 
it too much nor to deform it. 

3. If the torque cannot be adjusted to the specified 

value yet, then replace the fast-forward brake as will 
be described below. 
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Fig. 5-45 Rew Idler Removal. 
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Fig. 5-46 Rew Idler Assembly. 


(2) Playback Tension Measuring Jig 


@ Supply Reel Table 


Fig. 5-47  Fast-Forward Brake Torque Checking. 


5-2-25 Replacing the Fast-Forward Brake (see Fig. 5-48) 
1. Remove the cassette compartment as directed in 
Section 5-2-1, the "Replacing the Cassette Compart- 
ment” 


2. Remove the blinder as directed in Section 5-2-2, 
the “Replacing the Blinder”. 

3. Unhook the spring from supply reel brake. 

4. Unhook the spring from the reel drive chassis. 

5. Unhook the fast-forward brake (7) from the fast- 
forward connector 

6. Remove the “E” ring (5) and take out the fast- 


forward connector (2). 
7. Take out the brake logic lever (8) and fast-forward 


brake (7) together. 
8. Replace the fast-forward brake by reversing Steps 1 
through 7. 
CAUTION 1:-Be careful not miss the polyethylene 
slider 


2:-Keep the felt surface of the fast- forward 
brake free from finger prints oil, and 
any other dirt. 
3:-Be careful not to scratch the band brake 
when taking out the bracket (9) . To pro- 
tect the brake band against scratching, 
take out it before removing the bracket 
(9) . Whenever the brake band is taken 
out and assembled, check the tension 
lever апа back-tension according to 
Sections 5-2-14 and 5-2-16. | 
4:-The torque for tightening screw 
should be 6 to 7 kg.cm. 


5-2-26 Checking and Adjusting the Auto-Stop Solenoid 

If the auto-stop solenoid stroke is not adjusted well, it 
cannot function to automatically stop, or release, an 
operating button at the time when (1) the tape comes 
to the end, (2) it reaches to the position specified by 
the Counter Memory, (3) tape slack is detected, (4) no 
revolution of the video head disk is due to tape sticking, 
(5) and so forth. To prevent such a failure, check and 
adjust the auto-stop solenoid as follows. 

Checking | 

1. Put a cassette tape into the cassette compartment to 
load the tape. 

2. Depress the FF/P.SEARCH, REW/P.SEARCH, 
PLAY, REC, or AUDIO DUB button. 

3. Connect а 47 kQ resistor across the Dew Sensor 
with shortening clips to force the solenoid activate 
the plunger. 

4. Check whether each operating button can be 
released. 

NOTE:For checking, remove the top cover. 

Adjustment (see Fig. 5-49) 

If the operating button cannot be released by the 

plunger in the auto-stop solenoid, or if the plunger is 

not activated even when the solenoid is energized, 
adjust the solenoid position as follows. 

1. Remove the top cover as directed in Section 5-1-2, 
the “How To Remove the Cabinet”. 

2. Remove the bottom cover as in Section 5-1-2. 
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Fast-Forward Brake Assembly. 
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10. 


11. 


12. 


. Remove the front panel as in Section 5-1-2. 
. Loosen the two screws (4) holding the auto-stop 


solenoid (1). 


. Move the auto-stop solenoid (1) to the end in the 


arrow («a ) direction. 


. Lightly tighten the screws. 
. Hold the plunger activated in the auto-stop solenoid 


1 by turning the FUNCTION switch to the ON 
position and short 47 kQ resistor across the Dew 
Sensor. 


. Put a bladed screwdriver into the rectangular hole 


on the front chassis, gradually move the solenoid 
opposite the arrow until the tip of the button locker 
is moved as slight as 0.1 to 0.5 mm when the PLAY 
button is depressed several times. | 


. Tighten the screws. 


Check the auto-stop solenoid for action in ac- 
cordance with the “Checking” procedures above. 
Check to insure taht the capstan motor cannot re- 
volve even when pressing any of the operating but- 
tons when the plunger is attracted in. 

After adjustment, assemble each part by reversing 
Steps 1 through 7. 


5-2-27 Replacing the Push Button Block Assembly 


1. 
2. 
3. 


4. 


Remove all the parts of the cabinet as directed in 
Section 5-1-2, the "How To Remove the Cabinet”. 
Unplug the connector from the Leaf Switch board 
(PW-1852). 

Remove the four screws for removal of the push 
button assembly. 

Assemble the push button assembly block by revers- 
ing Steps 1 through 3. 


CAUTION:-In installing the push button assembly 


block, the button locker and lockout lever 
should be positioned as shown in Fig. 5-50. 
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(7) Auto-Stop Solenoid 







Slight Movernent 
of 0. 7 to 0.5 тт 


Plunger 
@ Screws 







Reel Drive Chassis 


Actuator Lever 


Fig. 5-49 Auto-Stop Solenoid Positioning. 






Lockout Lever 


Button Locker Pawl 


Reel Drive Chassis 


Fig. 5-50 Positional Relationship between Lockout 
Lever and Button Locker Pawl. 


5-2-28 Replacement the Push Button Block Assembly 
(see Fig. 5-51) 
1. Remove the push button block assembly as directed 
in section 5-2-27. 


. Remove the slider assembly 
. Remove the four screws 
locker bracket assembly (6). 
2. Remove the two screws (1). . Remove button shaft (B) with the push button 
3. Remove the Bracket assembly (R) (4) and bracket assembly of the button bracket assembl 
assembly (L) (5). | 8. Remove the push button assembly from the 
button shaft . | 
0. Assemble the push button block assembly by 
reversing steps 1 through 8. 


. Remove the upper slider assy (2) | 
(9 


Ooh 


for removal of the 


>] 


(70 Push Button Ass'y 







Button Shaft 






.(6) Locker Bracket Ass'y 


Leaf Switch Unit 


Fig. 5-51 Push Button Block Assembly 
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5-2-29 Checking, Adjusting, and Replacing the Slack 
| Sensor Assembly 
If the slack sensor assembly is in wrong position, it cannot 
detect tape slack in the playback and rec modes, and 
the tape could be tangled on the capstan or pinch roller. (8 Slack Lever (7 Screw 


To prevent such a failure, check and adjust the slack sensor Bracket ЕЯ 


assembly as follows. 
(T) Loading 
Ring Assy 


Checking | 
1. Leaving the FUNCTION switch in the OFF position, 
(4) Cylinder 
Base Outlet 





lock the cassette compartment without the cassette. 

. Depress the PLAY button. 

. Depress the cassette detect lever. 

. Turn the loading ring by hand to insure that the 
clearance between the pinch roller and slack lever 
tip is 2 to 4 mm. 

Adjustment | (see Fig. 5-52) 

1. Loosen the screw (7) holding the slack lever bracket 


DUN 


. Adjust the position of the slack lever bracket (3) 

ип the clearance is 2 to 4 тт. 

Tighten the screw. 

. Put the cassette into the cassette compartment. 

. Turn the FUNCTION switch to the ON position to 
load the tape. | | 

. Depress the PLAY button to run the tape. @ Slack Lever 

. Press the tape on the return guide pole with Lead SW 
your finger to slacken the tape and make certain ©) Slack Switch Unit 
that when the clearance between the top of the | 
slack lever (2) and cylinder base outlet assembly @) 
is 1.5 to З mm, the tape stops. 


яр N 


- о 


Return Guide 


Adjustment II pole 
1. Loosen the screw (6) holding the slack switch unit dm С 
2. Adjust the position of the slack switch unit (б) апа \ 
proceed with Steps 4 through 7 in the “Adjustment 
1” procedures above. Fig. 5-52 Slack Sensor and Slack Switch Checking 
Replacement and Adjustment. 


1. Remove the screw holding the slack switch unit 6). 

2. Unsolder the wires on the slack switch unit (Б) using 
a soldering iron. 

3. Replace the slack switch unit (5). 

4. Adjust the position of the slack switch (Б) апа 
proceed with Steps 4 through 7 in the "Adjustment 
|" procedures. 
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5-2-30 Adjusting and Replacing the EE Switch 
(see Fig. 5-53) | ' 
Improper adjustment of the EE switch cannot assure good 


picture in the playback or recording mode. To prevent | 0.5 mm Far Away From Position Where 
such a failure, adjust the EE switch as follows. EE Switch is Turned ON 
Adjustment 


1. Set the VTR in the stop mode. 
2. Loosen the screw (4) holding the EE switch bracket 
2 





3. Adjust the EE switch bracket (2) until the EE switch 
(1) is at 0.5 mm far away from the position where 
the EE switch (1) is turned on by the EE switch 


slider | @ Screw 
4. Make certain that the EE switch (1) is turned off 
when the PLAY button is depressed and it cannot 


be turned on even when the REC button is | 
depressed over the audio dubbing mode. (2) EE SW Bracket 
Replacement 
1. Unsolder the lead wires on the EE switch: (1) Тог 
disconnection using a soldering iron. 
. Remove the screw holding the EE switch (1) . Fig. 5-53 ЕЕ Switch Adjustment and Replacement. 
. Replace the EE switch (1). | 
. Adjust the ЕЕ switch bracket (2). Refer to Steps 3 
and 4 in the “Adjustment” procedures above. 


(3) EE SW Slider 





Screw 


AUN 


5-2-31 Positioning the Pause Solenoid and Pause Brake 
Lever and Replacing the Pause Solenoid 
If the pause solenoid or pause brake lever is not aligned in 


position, the tape cannot be started or stopped normally @ LEAD SWPC Board Holder Qi: Pinch kock Lover 
when the PAUSE switch is pressed. To prevent such a | | 
failure, adjust them as follows. (7) Pause Solenoid 


Positioning the pause solenoid (see Fig. 5-54) 

1. Set up the cassette to load the tape. | 

2. Turn the FUNCTION switch to the OFF position. T 

3. Depress the PLAY button. | | 
4. Loosen the two screws holding the pause solenoid | 


Б. Adjust the pause solenoid (1) until the clearnace | | on | 
between the capstan © and pinch roller (5) is 0.3 | | (8) Pinch 
to 0.7 mm when the core of the pause solenoid (1) is / | Hind 


pulled out to the end. 11 


Positioning the pause brake lever (see Figs. 5-54, -55) = - Q) 
1. After adjusting the pause solenoid in position as Я > (С | 


directed above. | 






Шу =) 





NI | Pusher 


СУ 


(3) Pause Link - 
@ Pause Lever 








(5) Pinch Roller 





Fig. 5-54 Pause Solenoid Positioning and Replacement. 
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2. Then, adjust, or bend, the pause ring on the convex 
portion so that the clearance between the pusher (8) 
and return guide roller (9) is 0.2~0.8 mm. 

Replacing the pause solenoid 

1. Remove the two screws holding the pause solenoid 
(Т) and lead switch PC board holder (4) . 

2. Remove the pause solenoid (1) and lead switch PC 
board holder (4). 

3. Unsolder the wires on the pause solenoid (1) using а 
soldering iron. 

4. Take the pause lever (2) out of the core of the pause 
solenoid (1). 

5. Replace the pause solenoid by reversing Steps 1 
through 4. 

6. Adjust the pause solenoid in position as directed in 
the ‘‘Positioning the pause solenoid” procedures 
above. 


5-2-32 Checking, Adjusting, and Replacing the Pinch 


Roller Lever (see Fig. 5-56) 

Checking and adjustment 

1. Check the pinch roller for dirt, scratches, wear, and 
vertical play. Do not be concerned about horizontal 
play. 

2. Check the screw (2) for looseness. 

3. Check to insure that the pinch roller can be turned 
freely by band. The pinch roller should turn without 
any seizure when turned lightly by finger tips. 

4. Adjust the pinch roller lever (3) for moderate vertical 
looseness. 


5. Adjust the pinch roller lever spring (4) for effective | 


pressure. E 

_ 6. Wipe dirt off the pinch roller or replace it if defec- 

tive. | 

Replacement 

1. Remove the screw (2) holding the pinch roller 
assembly (1). 

. Lift the pinch roller upward for removal. 


Wipe to clean the surface of the pinch roller. ` 

Run the tape to insure that it is free from curl or 
wrinkles. 

. If any, proceed with tape path adjustment as will be 
о іп Section 5-2-48, the “Adjusting the Tape 
Path”. 


OA WN 


O> 


. Assemble the pinch roller by reversing Steps 1 and 2. 
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Pause Brake Lever 


Fig. 5-55 Pause Brake Lever Adjustment. 


| gÀ Screw 
© 


(7) Pinch Roller Assy 


@) Pinch Roller Lever 





@ Pinch Roller Lever Spring 


Fig. 5-56 Pinch Roller Assembly Replacement. 


5-2-33 Checking and Adjusting the Arrangement As- 


sociated with Loading Drive Assembly 


The arrangement associated with the loading drive assem- 
bly, if not adjusted well, causes unusual tension on the tape 
or prevents tape loading or unloading. іп such an event, 
proceed as follows: | 

Checking with removal of top cover 


l: 
2. 


3. 


Remove the top cover as directed in Section 5-1-2, 
the “How To Remove the Cabinet”. 

Make certain that loading takes not longer than 3 
sec and unloading is not longer than 5 sec. 

Also, make certain that the clearance between the 
loading ring and loading ring roller is 0.15 mm 
(standard). In the standard clearance, the loading 
disk clearance gauge should be tightly inserted into 
the clearance when the loading ring is in the un- 
loading state (see Fig. 5-57). 


NOTE-Too close clearance will not allow normal load- 


ing and unloading. Too wide clearance, on the 
other hand, will casue loose movement of the 
loading ring, resulting in bad performance. 


Visual checking with removal of bottom cover and 
video circuit board PW-2109 


T 


2. 
3. 


Remove the bottom cover as directed in Section 
5-1-2, the "How To Remove the Cabinet”. 

Remove the Video Circuit board PW-2109. 

Make certain that the gear on the loading drive as- 
sembly is engaged properly. with the gear on the 
loading ring. Note that too close engagement will 
not allow smooth movement of the loading ring. 


Adjustment | | | 
1. If the clearance between the loading ring and load- 


ing disk roller is out of the tolerance (0.15 mm), 

proceed as follows: (also, see Fig. 5-57). 

a. Loosen the screw (3) holding the plate roller 
assembly (0.0 

b. Insert the loading ring clearance gauge @) into 
the gap between the loading ring Dand loading 
ring roller (2) | | l 

c. Firmly tighten the screw. 

d. Remove the loading ring clearance gauge (7). 


. If the gear on the loading drive assembly is not en- 


gauged properly with the gear on the loading ring, 

proceed as follows: _ Е Ж 

а. Loosen the two screws (3) holding the loading 
drive assembly (D for temporarily securing (see 
Fig. 5-59). 

b. Insert the DC motor gear spacer (8) into the gap 
between the gear (9) and gear on the loading ring 
assembly (D (see Fig. 5-58). 

c. Adjust the DC motor gear spacer so that the 
gap between the gear and gear on the loading 
ring assembly (1) is zero (see Fig. 5-58). 


а. Firmly tighten the screws. | 


e. Remove the DC Motor Gear Spacer (8) . 


. If loading or unloading cannot be performed well 


even for good adjustments achieved in Steps 1 and 
2 above, then replace the loading drive assembly in 


©- the way that will be described in Section 5-2-34 


below. 


(3) Screw 


(7) Loading Ring 
Clearance 
Gauge | 

(Jig Мо. SL-0007) 





(Jig No. 51-0006) . | 


Dowel Hole 






(7) Loading 
Ring Assy 


@) Loading 
Ring 
Roll 
шыда 0.15 тт (standard) 


Fig. 5-57 Plate Roller Assembly. 





Ring Assy 


Fig. 5-58 Gear Engagement. 


_ (D Loading Drive 
| Assy 






(3) Screws 
-(2) Loading Ring Assy 





Disengage Gear 


Fig. 5-59 | Loading Drive Assembly. 


5-2-34 Replacing the Loading Drive Assembly 


1. 


о м + ом 


10. 
_ 11. 


12. 


5-2-35 


T WN 


о о 


10. 


711. 
12. 


13. 


14. 


(see Figs. 5-58, -59) | 
Remove the bottom cover as directed in Section 
5-1-2, "How То Remove the Cabinet". 


. Remove the Video Circuit board PW-2109. 
. Remove the two screws holding the loading drive 


assembly (1) (see Fig. 5-59). 


. Unsolder the wires on the loading drive assembly 


using a soldering iron. 


. Replace the loading ELO assembly and solder the 


wires. 


. Lightly tighten the screws to temporarily secure the 


loading drive assembly. 


. Insert the DC motor gear spacer into the gap 


between the gear and gear on the roading ring 
assembly (2) (see Fig. 5-58). 


. Adjust the DC motor gear spacer (8) so that the gap 


is zero. 


. Firmly tighten thé screws. 


Remove the DC motor gear spacer (8). 


Measure the loading and unloading times to insure | 


that they are within З and 5 sec, respectively. ` 


Assemble Video Circuit board PW-2109 and the 


bottom cover. 


Replacing the Loading Ring Assembly 


. Remove the top cover and bottom cover as directed 
in Section 5-1-2, the “How To Remove the , 


Cabinet". 


. Remove the Video Circuit board PW-2109. 
. Loosen the two screws holding the loading drive 


assembly (1) . (see Fig. 5-58) 


. Separate the gear from the loading ring assembly (2) 


(see Fig. 5-59). 


. Turn the loading ring Q until the eins. on the 
(В) 


loading ring fits together with the point 


on the 
pinch lock lever (4) (see Fig. 5-60). | 


. Loosen the screw holding the Plate Roller assembly 


(see Fig. 5-57). 


. Take the plate roller assembly out of the dowel 


hole and move it in the arrow (КУ ) direction. 


. Unsolder the wires on the pause board PW-2113 


(see Fig. 5-61). 


. Unplug the 3P connector (2) , 11P connector 43 | 
from the pause board 


and 13P connector 
PW-2113 (see Fig. 5-61). 
Loosen the scréw and remove 2 the Pause board 
PW-2113 (see Fig. 5-61). 

Remove the two screws holding the bracket (9). 
Replace the loading ring assembly Qi in the position 
shown in Fig. 5-60. | 

Check to insure that the loading ring is held 
properly by the three loading ring rollers, 

Lightly slide the plate roller assembly (6) in opposite 


. the direction of the arrow (see Fig. 5-57) and 


15. 


16. 
17. 


18. 


19. 


temporarily tighten the screw. ` 

Insert the loading ring clearance gauge D of 

0.15 mm thick into the clearance between the 

loading ring assembly and plate roller assembly 
, press this in the arrow (55) direction, and 


firmly tighten the screw (see Fig. 5-57). 


Remove the loading ring clearance gauge (7) . 
Assemble the pause board PW-2113 by reversing 
steps 8 and 9. 

Insert the D.C motor gear spacer into the gap 
between the gear on the loading ring assembly 
(see Fig. 5-58). 

Adjust the D.C motor gear spacer so that the 
gap may be zero. 


20. 
21. 


Firmly tighten the two screws to hold the loading 
drive assembly. 

Turn the loading ring (2) to the end of loading and 
check to insure that the loading ring (2) is locked | 
by the roller on the cam follower lever and the 
two loading end switches are actuated to turn 


. on (see Fig. 5-62). 


22. 
23. 


24. 


Measure the loading and unloading times to insure 
that they are within 3 and 5 sec, respectively. 

Play the service-use alignment tape to insure that 
the picture is reproduced normally. 

If the picture is not good, then proceed with tape 
path adjustment (refer to Section 5-2-48 the “Таре 
Path Adjustment". 


CAUTION:-In removing or installing the Bracket (9 





(see Fig. 5-61), care should be taken not to 
damage the wires. 


(6) Pinch Lock Lever 


(2) Loading Ring Ass’y 


(Б) Cam Follower Lever 


| Fig. 5-60 Loading Ring Removal. 






(9 ТІР Connector 
(2 3P Connector 


Б: (9) Bracket 


Loading Ring Removal. 


Fig. 5-61 - 


5-2-36 Positioning and Replacing the Loading End Switch 
(see Fig. 5-62) 
Тһе loading end switch, if not adjusted properly, will not 
allow the tape to run even when the PLAY or REC button 
is depressed or will not stop the motor for the loading drive 
assembly. To assure the function of the loading end switch, 
proceed as follows: 
Positioning 
1. Set the cassette in the loading end state. | 
2. Adjust the loading switch bracket (9) to 0.5 mm 
away from the position where the loading. end 
switch (8) is turned on by the cam follower lever (5). 
Replacement 
1. Remove the screw (5) holding the loading switch 
bracket (4) . | 
2. Unsolder the wires on the loading end switch (3) 
using a soldering iron. 
. Remove the two screws (6) holding the loading end 
switch 
. Replace the loading end switch by reversing Steps 1 
through 3. | 
. Adjust the loading end switch in position as directed 
in the “Positioning” procedures above. 
6. Check to insure that the loading end switch func- 
tions normally. 
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5-2-37 Checking the Belts 
A dirty, scratched, or worn belt greatly affects the sound 
and picture quality. To prevent such deterioration, check 
the belts and replace the defective one if necessary. (For 
replacement, follow Section 5-2-39, the "Replacing the 
Belts and Pulleys’’.) 
Checking 
1. Make certain that each drive belt is free from dirt, 
scratches, wear, and elongation. 
2. For a dirty belt, wipe in with cloth moistened in 
isopropyl alcohol. For scratched, worn, or elongated 
belt, replace it according to Section 5-2-39. 


5-2-38 Replacing the Capstan Motor (see Fig. 5-61, 5-63) 
1. Remove the top cover and bottom cover as directed 
in Section 5-1-2, the “How to Remove the Cabinet." 
. Remove the Video Circuit board PW-2109. 
. Remove the guide pulley flat belt (7) 
. Remove the capstan flat belt (2) from the motor 


pulley (4). 
. Loosen the two set screws (0 holding the motor 


pulley. 

. Remove the motor pulley from the motor (5). 

. Unplug: the connectors (for power source and 
FG output) from the Servo and Logic Circuit Board 
PW-2110. 

8. Unsolder the wires on the pause board PW-2113 

(11) (see Fig. 5-61). 

9. Unplug the 3P connector (2 , 11P connector (3 

and 13P connector from the pause board 


PW-2113 
10) and remove the Pause board 


л ы о) М 


~ о 


Loosen the screw 
PW-2113. 
Remove the three screws (2 holding the moter) 
on the motor holder bracket | 
МОТЕ:-Тигп the VTR set sideway, when side panel (L) 
is below. | 
12. Вер!асе the motor by reversing gens 1 through 11. 


10. 
11. 


(5) Screw: 


(4) Loading 
SW Bracket 









@ Cam Follower Lever 


| Position A 


(7) Loading 
Ring 


_ @ Loading End | 
SW (Two In Pile) 


Fig. 5.62 Loading End Switch Positioning - 
and Replacement; 


5-2-39 Replacing the Belts and Pulleys (see Fig. 5-63) 
Removal 


1. 


+ ом 


O01" 


Со ~, 


. Remove the capstan flat bel 
. Loosen the two set screws 


Remove the bottom cover as directed in Section 
5-1-2, the "Removing the Cabinet”. 


. Remove the Video Circuit board PW-2109. 
. Remove the guide pulley flat belt or with leaving 


the motor pulley @ and guide pulley (8) installed. 


. Take the fast-forward and rewinding square belts 


off the guide pulley (8). 


. Loosen the screws (15 
. Pull the thrust bearing (7) 


in the arrow (72) 
direction for removal. 


12/5 
10) holding the capstan 


motor pulley 


9. Lift the capstan motor pulley @) straight up for 
removal. 
| Installation 
1. Wipe the capstan flat belt (2) with cloth dampened 


O1 Co N 


10. 


11. 


in isopropyl alcohol. 


. Put the capstan flat belt @) оп the capstan flywheel 


‚ with the belt mark in the revolutional direction. 


: Place the thrust bearing 
. Tighten the two screws 3 
. Hold the capstan motor pulley in position where 


its flange is 22.5 + mm above the top of the 


motor holder bracket , and tighten the two set 
screws - 


. Check to insure that the mark on the capstan flat 


belt (2) is in the revolutional direction, and put it on 
the capstan motor pulley 


. In turn, wipe the fast- forward and rewind square 
“pelt (3) with a cloth dampened in isopropyl alcohol. 
. Place the fast-forward and rewind square belt @ on 


the guide pulley (8), with its white mark opposite 
to: the pulley surface. The belt should not be kinked. 


. Also, wipe the guide pulley flat belt (T) with a cloth 


dampened in isopropyl. ‘alcohol. 

Put the guide pulley flat belt ОД on the capstan 
motor pulley (4) and guide pulley (8), with the belt 
mark in the revolutional direction. | 

After replacing the belts, check to insure that the 


. belt marks coincide with their respective revolu- 


12. 
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dir oam ema vum sac нај ы 


попа Gir ectioris. 


Install the Video Circuit board PW-2109. 


() FF 8 REW Square Belt 


(9) Guide Pulley Bracket Guide Pulley 


Mark Positon 
@ Thrust Bearing (6) Capstan Flywheel 


„9 


(Ü Guide Pulley Flat Belt 


Fowarding Direction 
(Mark faced Outside) 







(3 Connector 


| NN (5 Screw 
Power O  (2Pcs.] 
РА 


< “(2 Capstan Falt Belt 


(1) Screw | | " Fowarding Direction 


(4Рс<.) 5 ç a {Mark faced Outside) 
(9 Set Screw b $9 (2 Motor Holder Bracket 


FG Output 





7 ~ 





Fig. 5-63 Motor Belt and Pulley Replacement. 
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`5-2-40 Checking the Tape Speed 
If a VTR cannot run tape at the rated speed, it is not 
interchangeable with another VTR, or the tape recorded 
by one VTR cannot be played back by another VTR, and 
vice versa. Whenever the capstan flat belt or motor pulley 
is replaced, check the tape speed as follows. | 

Checking 


1. Connect a frequency counter to the AUDIO LINE ` 


OUT terminal on the rear panel. 

2. Connect TP513 on the Servo and Logic Circuit 
board PW-2110 with on TP516 (5V line). 

3. Play back the 3 kHz part on a test tape to insure 
that the frequency counter reads 3 kHz * 6 Hz. | 

Adjustment | | 

1. Remove the wrong existing capstan pulley. 


2. Select a proper capstan motor pulley from the table 


below and replace it. | 


ITEM | PART CODE | МАВК | DIA | TAPE SPEED 
| "| Large | 


Capstan | 70341249 
Motor 70341248 
Pulley 70341247 
70341246 
70341245 
70341244 
70341243 










Checking and Replacing the Tape Retainer As- 
sembly (see Fig. 5-64) 

If the tape retainer spring is deformed or its pressure is too 
low, replace the tape retainer spring assembly as follows. 


5-2-41 


J. Remove the screw holding the tape retainer 


spring assembly (2 

2. Replace the assembly with this pressed fully to the 
end in the arrow ( R ) direction as shown. 

3. Play back a alignment test tape to insure that the 
monochrome signal is normally reproduced on the 
TV set. | | 


де 


5-2-42 Checking and Replacing the Upper Cylinder 
(see Fig. 5-65) - 


(f the upper cylinder is scratched or worn, replace it аз. 


follows. 

Replacement | 

1. Remove the screw (D holding the tape retainer spring 
assembly (2) . | 

2. Remove the three screws (3) and three screws © hold- 
ing the upper cylinder (5) . 

3. Replace the upper cylinder. Be careful not to loose 
the spacer, if any is present. 

4. Place the bracket (4) , together with the upper 
cylinder in combination, in position on the con- 


nector (7) . 


5. Temporarily tighten the three screws (3). 


6. Press the upper cylinder in position on the con- | 


nector (7) and fully tighten the screws (3. 


7. Place the tape retainer spring assembly (2) in position ` 


and tighten the screws (1) to hold it (refer to Section 
5-2-41 above). | | 


Checking after replacement | 
1. Play back the monochrome signal of the alignment 
test tape and observe the envelope waveform shown 
on an oscilloscope. | 
2. If the envelope waveform is not acceptable, proceed 
. With tape path adjustment as will be described in 
Section 3-2-48, the "Adjusting the Tape Path". 













(2) Tape 
 Retainer 
Spring Assy 


| Upper Drum, 
Upper Cylinder 








Fig. 5-64 Tape Retainer Spring Assembly Replacement. 


(3) Screw 


i 
© 
[e | Z | (Dserew 
| de: Tape Retainer 


— 2 я < Spring Assembly 


(6) Screw 


Upper Cylinder (8) 


Spacer 





Fig. 5-65 Upper Cylinder Replacement. 


158 


5.2.43 Checking, Adjusting, and Replacing the Video Head 
Disk Assembly 
Checking | 
1. Check each video head for damage, wear or Clogging. 
2 |f the video head cannot be refurbished, particularly 
by wiping it with cleaning kit, replace the video 
head disk assembly as will be directed below. 
Replacement (see Fig. 5-66) m 
1. Remove the three screws (1) holding the bracket (2) 
combined with the upper cylinder. 
2. Take. out the bracket (2) together with the upper 
cylinder. | 
3. Unsolder the four video head wires from the inter- 
mediate board (3). | 
4. Remove the two screws (4) holding the video head 
disk assembly (5). — | EE 
Б. Take out the video head disk assembly ©) , leaving 
the spacers if any on the flange (б). | 
6. Wipe the’bottom of the new video head disk assem- 
bly and the top of the flange © with a cloth dam- 
pened in isopropyl! alcohol; also, wipe the top of 
the spacers if any. 
7. Position the video head disk assembly (б) with its 
red wire at the circle mark (O). | 
8. Lightly tighten the screw (4) to temporarily hold the 
video head disk assembly (Š) with two fingers handl- 
ing a screwdriver. (The screws should beso tightened 
to allow eccentricity adjustment.) 
Precaution:-When removing or installing the video head 


disk assembly, never touch the video heads ` 


on the connector (7) (see Fig. 5-66). 

Full care should be observed not to touch 
any video head disk by hand as it could be 
damaged. | 


Eccentricity adjustment | 

1. Remove the screw (1) holding the capacitor (2) (see 
Fig. 5-67). | 

2. Take out the capacitor (2) together with the bracket, 
leaving the wires connected to it. 

3. Mount the plate @ on the frame (В) with screw (1). 

4, Mount a cylinder eccentricity gauge in position 
on the plate with the wing screw A (2) (see Fig. 
5-68). 

5. Position the probe of the dial gauge around 2 mm 
below the top of the video head disk assembly (5) 
(see Fig. 5-68 and 5-69). 






< Upper Cylinder | 
| a Tapered Screws 


(4 Pcs.) 


Relay Printed Circuit Board 
Red 


@ Screw 


Video Head Disk (Б 
White ` ‘Assemb/ 





Black 


FY Circle Mark “e” 


Fig. 5-66 Video Head Disk Assembly Replacement. | 


Бәй (Т) Screw 





: | у Lead Wire 
| 


/ 


(2) Capacitor 


Fig. 5-67 Cylinder Eccentricity Gauge Installation (1). 


(5) Video Head 
Disk Assy 







@ Wing — 
Screw А 


(9) Eccentricity 
Gauge 


@ SL 


Plate JIG 
“ 45° (approximately) 


(7) Screw 
PP4 x 12+ SW 


Fig. 5-68 Cylinder Eccentricity Gauge Installation (2). 
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Adjustment 

1. Loosen the wing screw A and adjust the dial gauge 
(2) so that the needle is at the center of the scale 
(see Fig. 5-68). 

2. Tighten the wing screw A. | | 
3. While gently turning the video head disk assembly (5) 
counterclockwise by hand, read the dial gauge (2). 

4. When the dial gauge (2) indicates that the video head 
disk assembly (5) і тов? eccentric to the dial gauge 

side, stop turning the video head disk assembly 
(see Fig. 5-69). | 

5. Fit a bladed screwdriver оп the inside surface of the 
video head disk assembly (5) and lightly tap it until 
the needle returns a half of the maximum deflection 

measured in Steps 1 through 4 above. 

6. Repeat the adjustement in Step 5 above several 
times until the needle deflects as little as possible 
when the video head disk assembly is rotated. (mini- 
mum eccentricity.) 

NOTE:-The standard eccentricity is within 1 u. 

7. After adjustment, tighten the two screws (3) little 
by little alternately. Torque each screw to more 
than 10 kg.cm. | 

8. Check the cylinder eccentricity again. 

9. Solder the video head wires to the intermediate PW 
board. | 

CAUTION:-Fit the wires close to the video head disk 

assembly so as not to allow them to touch 
the upper cylinder. | 

10. Tighten the screw (1) (in Fig. 5-67) to hold the 
capacitor (2) together with the bracket. | 

11. Assemble the upper cylinder in accordance with 
Section 5-2-42, the "Checking and Replacing the 
Upper Cylinder”. 
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Screw 








@ Video Head Disk Assy 


2mm 


Fig. 5-69 Measurement of the Video Head Disk 
Assembly Eccentricity 


White 
Relay Printed Circuit Board 


Outer Circumference 
Video Head Wire 


Video Head 


Video Head Red 


Video Head Disc Assembly 


Mark “ө” 


Fig. 5-70 Video Head Wires. 


5-2-44 Replacing the Cylinder Assembly and Cylinder 
Motor Rotor and Stator 
1. Remove the Tuner Block as directed in Section 
5-1-3, the "Replacing the Tuner Block”. 
2. Disconnect the 10-pin connector P101, 4-pin con- 
nector P701, and 5-pin connector P704 from the 
Audio Circuit board PW-2108 and press the con- 
 nectors inside the Fight corner of the frame (see 4 | 
Fig. 5-71). | | 4 P101 
3. Disconnect the 3-pin connector P501, 4-pin connec- (T N 
tor P502, and 3-pin connector P601 from the Servo 
and Logic Circuit board PW-2110 (see Fig. 5-72). 
4. Disconnect the 3-pin connector P902 from the 
. Pause Board PW-2113 (see. Fig. 5-61). 
. Remove the Video Circuit board PW-2109. 
. Remove the two screws (5) in Fig. 5-73. 
. Disconnect the 3-pin connector P961 from the 
Disk Drive Circuit board PW-2115. P701 
. Loosen the two screws (1) and take out the thrust | Speed Control P704 
bearing (2) (see Fig. 5-73). Board PW2117 
. Remove the capstan flat belt (3 and take off the - 
capstan flywheel (4) (see Fig. 5-73). Fig. 5-71 Audio Circuit Board PW-2108. 
10. Take the unplugged connectors off the lead clamp | 
and keep them under the cylinder unit. 
11. In turn, remove the three screws (1) and (2) and 
| take out the cylinder assembly. (see Fig. 5-76.) 
NOTE:To install the cylinder assembly, proceed as 







Audio Circuit 
Board PW2108 


— О Ol 


о со 


follows: 
a. Lightly tighten the screws © апа Di in Fig. 
5-74. 


b. Pressing the cylinder assembly i in a clockwise 

_ direction, tighten the three screws (Т) and (2). 

c. Put the audio head wires (yellow) in position 
away from the cylinder assembly (see Fig. 
5-75). 

12. In turn, replace the cylinder assembly and disk 
motor rotor and stator as follows. Also, refer to 
Figs. 5-76, -77, and -78. 

a. Remove the screws (1) and (2) and take out the 
cylinder assémbly (3) (see Fig. 5-76). 
NOTE:To install the cylinder assembly (3) on the 
cylinder base (4) proceed as follows: 
(see Fig. 5-76, 77, 78) 
i. Lightly tighten the screws (1) and (2) т 


Fig. 5-76. | | 
ii. Press the cylinder base (4) toward the clock- ы. Ё. < (2) Thrust Bearing 





Fig. 5-72. Servo and Logic Circuit Board PW-2110. 


(3) Capstan Flat Belt _ (7) Screw 







wise direction and tighten the screws (1) S 
and к | 
b. Loosen the nut (3), remove it. 
c. Remove the spring washer @ Capstan 
© d. Remove the washer Flywheel 
e. Remove the Rotor 40. | P961 
f. Disconnect 3-pin connector (4) from the stator 
g. Loosen two screws (9) and remove the stator (8). 
NOTE-When installing the stator, proceed as the 3-pin 0 бў” 
_ plug comes to the connector side of cylinder. 
h. Remove the two screws (6) . | | (6) Screw 


i. Remove the motor shielding case (7) and the 


4 
с 
shielding case (Б). | | | 


Disk Drive Circuit Board 


жь тч 22474 


Fig. 5-73 Disk Drive Board PW-2115 and Capstan Flywheel. 
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NOTE:-To assemble the cylinder assembly, reverse - 
| Steps 1 through 12. 
13. Perform tape path adjustment as will be described 
in Section 5-2-48, the “Adjusting the Tape Path”. 
_ Also, carry out the electrical adjustment. 


(7) Main Screw, 
< (Temporary) 





Press This in Clockwise 
Direction and Tighten 
Screw 


Fig. 5-74 Cylinder Assembly Removal. 


Cylinder Base 
s 






Fig. 5-75 Lead Wire Slackening. 
(2) Screw · 


(7) Main Screw, 


| у (Тетрогагу) 
p 


@) Cylinder Assy 


Fig. 5-76 ‘Cylinder Base Removal and Installation. 
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Dew Sensor 


Fig. 5-77 Cylinder Assembly Shown in Relation 
with Dew Sensor 


NUT ~ = 

" 
S . | 

О йе, ТӨ 

07 Washer—— 





@ Motor Shielding S| 


Case 






(5) Sh lelding Case 


| @) 2-ріп Connector 


е 


(3) Hexagon 
Set Screw 


y 
(2) Heater Ass’y 
Fig. 5-78 Disk Motor Replacement. 


Wire (Gray) 


5-2-45 Replacing the Audio and Control Head Assembly Wire | 
(see Fig. 5-79, -80) | i Cylindr Base 
1. Unclamp the wires and slacken them from the rear Clamp 
side of the main chassis. | 

. Remove the two nuts (Т). 

- Lifting the audio control head assembly (2) upward, 
unsolder the wires, 

. Assemble the audio and control head assembly by 
reversing Steps 1 through 3. 

· Clamp the wires, with the yellow audio head wires 
placed in position far away from the cylinder assem- 
bly. 

. Perform tape path adjustment as will be described 
in Section 5-2-48, the “Adjusting the Tape Path”. 





ях ON 


© 


| | Fig. 5-79 Wire Slackening. 
5-2-46 Replacing the Fully Width Erase Head 
(see Figs. 5-81) . | 
1. Unclamp the wires and slacken them from the rear си, Gee У 
side of the main chassis. | 
2. Remove the_nuts (апа (2) holding the full width 
erase head | 
3. Take out the mounting hardware, including the inlet 
guide plate (upper) (3) through the spring (9) , in 
sequence shown in Fig. 5-81. | | 
4. Lifting the full width erase head 10) upward, un- 
solder the wires. 
9. Assemble the full width erase head by reversing 
Steps 1 through 4. | 
6. Clamp the wires, with yellow audio head wires Fig. 5-80 Audio and Control Head Assembly. 
placed in position far away from the cylinder assem- 
bly. | 
7. Perform tape path adjustment as will be described 
in Section 5-2-48 the “Adjusting the Tape Path”. 





Nut 


P 5 


| | | 
ыы Inlet Guide Plate, Upper 


5-2-47 Replacement the Heater Ass’y | È 
1. Loosen the two hexagon set screws by the hexagon | = (D Inlet Guide Pole 
set driver for removal of the heater assembly. | | | | 
2. Unsolder the wires of the Heater Assembly. | $> 6 Intet Guide Plate, Lower 
3. Assemble the heater assembly by reversing Steps 1 
through 2, 


(9) Spring (2PCS. } 


(3) Heater Assembly Full Width Erase Head 





(2) Hexagon Set Screw 





(2 Hexagon Driver 


Fig. 5-81 Full Width Erase Head Replacement. 


Fig. 5-82 Replacement the Heater Ass'y 
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5-2-48 Adjusting the Tape Path 


Whenever any of the services listed below has been carried 
out, checking must be performed in the audio line output 
level and envelope waveform and inner curling in the tape 
path guide system. Tape path adjustment, also, should be 
performed if necessary. 

Reel deck assembly replacement. 

. Tension lever replacement. 

Upper and lower cylinder removal and installation. 
. Video head disk assembly removal and installation. 
Cylinder base removal and installation. 

Audio and control head removal and installation. 
Full width erase head removal and installation. 

. Loading ring removal and installation. 

Pinch roller assembly replacement. 


CAUTION:-Servicemen should be fully trained in the 
tape path adjustment as this requires highly- 
advanced technique and skill. 


=e њоросое 


Preparation for tape path adjustment 

The tape jigs, and instruments required for tape path 
adjustment are as follows. 

. Alignment test tape. 

. Dual Trace Oscilloscope. 

VTVM. 

. Eccentric screwdriver (for CTL positioning). 

. Dental mirror (for tape run checking). 

. Tension regulator bending jig. 


о O > Q N ә 


Adjust points (see Fig. 5-83) 

1. Inlet tape guide nuts @ and 2). 

2. Outlet tape guide nuts @ and (4). 

3. Audio azimuth adjust screw, 1 piece. 
4. CTL positioning screws, 3 pieces. 


Adjusting procedures 

The tape path should be adjusted in the sequence: (1) 
Rough adjustment, (2) Video and audio head tracking 
adjustment, (3) Audio azimuth adjustment, and (4) 
CTL positioning adjustment. Each adjusting procedures 
will be described below. | 


(1) Rough adjustment (see Figs. 5-83, -84, -85) 
CAUTION:-In rough adjustment, alignment tape 
should not be used as 19 could be іп- 
jured. 
In rough adjustment, the tape transport arrangement 
should be checked in the playback mode of oper- 
ation. 
1. Check the tape on the flange guide for curl. 
2. Check the tape at the inlet and outlet of the 
capstan for wrinkle and curl. — 
3. If there is any curl or wrinkle, adjust the nuts@) 
QE) and@until it is eliminated, while running the 
tape along the upper flange of the tape guide. 
4. іп adjustment, also, check the clearance between 
the tape and the upper flange of the tape guide 
using the dental mirror. 
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Audio Azimuth Adjust Screw 


CTL Adjust Screw 


CTL Adjust Screw (3 Nut 





CTL PPM. 
Screw 
Tension Lever 2 Nut Cylinder 
(D Nut 


e 
атын | 
Supply Reel Table Assy Take-up Reel Table Assy 


Fig. 5-83 Таре Path Adjustment. 


Eccentric Screwdriver 
‘(For CTL Positioning) 


CTL Adjust Screw . 
Tape Guide 0 CLT Adjust Screw 
Cylinder г” "a À 
| ° un Tape Along Upper 
m 252%) > P Flange 
= 
Z ҒА Audio and Control 
И Heads 
No Curl Allowed Audio _ Dental Mirror 
On Təpe Run Tap Along PE Outlet Guide 
Upper Flange Сана Assembly 


F ig. 5-84 Таре Transport Adjustment A. 


Full Width Erase Head 







· Tape Guide (Nut) | 
Cylinder 





Й 


Denta! Mirror 
| No Curl Allowed On Tape 


Fig. 5-85 Tape Transport Adjustment В. 


(2) Video and audio head tracking adjustment 


1. 
2. 


3. 


2. 


. Adjust the nuts 


Connect the oscilloscope to TP105 on the Audio 
Circuit board (PW-2108). See Fig. 5-86. 

Apply the external triggering signal from TP104 
to the oscilloscope. 

Play back the monochrome signal of the align- 
ment test tape. 


. Adjust the tracking cat for the best picture 


quality while observing the envelope waveform, 
with the VTVM connected to the AUDIO LINE 
OUT terminal for audio line output level adjust- 
ment (see Fig. 5-87). 

(1), (2), (3) , and (іп Fig. 5-83 
іп accordance with paragraphs (3) апа (4) below 
until the oscilloscope shows such an envelope 
waveform as in Fig. 5-88 and the audio level 
variation is limited to within 2 dB. (see Fig. 5-83) 


(3) Inlet arrangement adjustment 
1. 


Play back the monochrome signal of the align- 

ment test tape. 

Precisely adjust the nuts (1) апа (2 until the 

center of the cylinder is in line with the inlet 

arrangement, as follows (see Fig. 5-83). | 

а. Adjust the guide nut (1) so that the upper or 
lower flange may press the tape as observed 
with use of the dental mirror (see Figs. 5-83, 
-85). 

b. Similarly, adjust the guide nut (2) so that the 
upper flange may press the tape. 

c. If the tape is curled at the inlet guide in any 
way when the envelope waveform is made 
flat, slightly bend the tape tension lever using 
the tension regulator bending jig for no cur! 
(see Figs. 5-83, -86). 

d. It is normal that the tape fluctuates slightly 
around the inlet as it moves in the zigzag 
direction. 


(4) Outlet arrangement adjustment 


1. 
2. 


а. Adjust the guide nuts ( 


Play back the monochrome signal of the align- 
ment test tape. 


Precisely adjust the nuts (3) апа (4) until the ` 


center of cylinder is in line with the outlet ar- 
rangement, as follows (see Fig. 5-83). | 
© and (4) ) so that 

the tape may move along the upper flange of 
the outlet guide assembly as observed with 
use of the dental mirror (see Figs. 5-83, -84). 

b. Tighten the nuts and (4) little by little 
until the envelope waveform is made flat and 
so that curl may be minimized (see Figs. 
5-84, -88). 

e Check the audio level deviation is within 2 dB. 

d. Check the tape path once again, with a dental 
mirror, if the deviation level is high. (see Figs. 
5-84, :85). | | 


(5) Audio Azimuth Adjustment 


Adjust to obtain the maximum audio level by 
rotating the audio azimuth adjustment screw. (see 
Fig. 5-84). 

МОТЕ:-Мо adjustment of audio head height is 


necessary, as it can be viewed by having 
the tape run along the tape outlet guides 

and . DO NOT turn the slotted 
screw painted with RED ENAMEL, (see 
Fig. 5-83). | 
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7Р104 ТР105 





Fig. 5-86 Audio Circuit Board (PW-2108). 


Audio Line 
Output 


VTVM 






Input 


20dB Range 


Fig, 5-87 Audio Line Output Level Adjustment. 





В20.7А 
В : Smallest 


Fig. 5-88 Envelope Waveform. 


(6) CTL Position Adjustment (see Fig. 5-84) 


1. 


2. 
3. 


Play back monochrome signal from alignment 
tape. 

Set the tracking control knob at the center, 
detent, position. 

Loosen the three (3) screws for the CTL adjust- 
ment and adjust the position of the CTL head 
with an eccentric screwdriver so that the RF 
output of TP105 on the printed circuit board 
PW-2108, reaches its maximum output. . 


. Verify that the Audio/CTL head is positioned 


at about the center of the notch in the guide 
base. 


. Retighten the three screws for is CTL adjust- 


ment. 


5.3 PUSH BUTTON ACTION DESCRIPTION 











5-3-1 Playback Mode | | ; 
| Play slider (1) is moved in the arrow 
PLAY button is depressed —— — direction, | 
| ' EE switch lever 40) is turned in the | | Slide plate switches over EE switch 42 | 
| 5 | 2 





| Play lever (3)is turned in the arrow === direction being pulled by pinch lock 0 
| direction | ' spring ©) | | | 
А ыш a Кын —— —— N M 





arrow direction to press slide plate 


Pinch lock lever © is turned in the 
arrow direction 


| о 
| | Pinch lock lever (5) | | Slack lever (б) turns in the arrow = x 
| 719 unlocked | direction by force of slack lever spring | | 





. | Slack lever (6) detects | 
i slack of tape, (1# апу! : 
| | 








Y 





! Play link @ is slid in the arrow | 


lL Pinch roller 43) is tightened to the capstan | 
A , | Ru su 22250 
| 








—  FF.hTn 















] 


= mm E A E 
1 


Pm өші, s. тез s МЫР ss 


Fig. 5-89 


166 










5-3-2 Recording Mode 


REC button is depressed Play slider @ and record slider @ 
are moved in the arrow direction 


Play slider (Т) performs the same Operation as in 
playback mode (5-3-1) | 






Record lever (1) is turned 


in the arrow direction 1 


| Record sub-lever (5 апа Audio-Dubbing 
sub-lever are slid in the arrow 





EE switch 12 is not switched over 
as record slider (2) pulls EE switch 
lever in the arrow direction 










Record switch slider (6) is pressed 
to slide Audio-Dubbing slider 
together in the arrow direction 





direction by spring to switch over the 
record switch 18) апа Audio-Dubbing 
switch (9) 





L) i>. = = p 

>= ЕЕ 
- ада - ~ 79.9.9: I 
U деди V VY Y D 





CAAL 
іш 


| TY LE — = 


45 
(5) 
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_5-3-3 Audio-Dubbing Mode 


AUDIO DUB button is depressed 
_ | while PLAY button is depressed 






Audio-Dubbing lever (27 
is turned іп the arrow 
direction 


Audio-Dubbing slider Q0 
is moved in the arrow 
direction 
















Audio-Dubbing slider 42) is slid by spring 
to switch over Audio-Dubbing switch (19 
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5-3-4 Fast-Forward Mode 
FF/P.SEARCH button 
is depressed | 


Fast-forward idler 09 is turned in the arrow direction 
by the spring on fast-forward idler 09 to be tightly pressed 
‚ against the reel table, which is turned "Fast-Forward"' 


Cam lever 02 is turned in the arrow `: | Play idler 63 is pulled away т the 
direction arrow direction from reel table ` 


Fast-forward brake (26) is tightly pressed 
to the reel table through the fast-forward 
connector 






Fast-forward slider (7) is moved i 
direction . 






п the arrow | 














Connector 04 is pressed in the arrow 
direction | | 









Tension lever e? Is turned in the arrow 
direction to a pre-determined position 
through tension release lever 


Turning of tension lever 0?) loosens 
brake band 28) 












169 


5-3-5 


Rewind Mode 


REW/P.SEARCH button | Rewind slider (8) is moved 
is depressed in the arrow direction 








Rewind idler (39 is slid in the arrow direction by 


| the spring on rewind idler (30 to be tightly pressed against 
| both the fast-forward idler 29 апа supply reel table, which 


| 
м | аге being rewound 
| 


Cam lever 62 is turned іп the arrow 
direction 


Connector 15 pressed in the arrow 
direction 


Tension lever 27) is turned in the arrow 
direction to a pre-determined position through 
the tension release lever | 













Fig. 5-93 
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Play idler (03) is pulled away іп the arrow 
direction from reel table | 





Fast-forward brake is tightly pressed to the 
reel table through fast-forward connector 


| 







Turning of tension lever 27 loosens brake 
band оп | 








5-3-6 Eject Mode 
EJECT button is depressed 


Eject slider (81 is moved in the arrow Eject lever (1) 82 is turned іп the arrow 
direction direction 
Brake lock lever 83 is turned in | Ring detect lever is turned in the arrow 
the arrow direction | direction | 


Supply brake G5 is tightly pressed against the 
reel table by the spring of the reel brake 






Eject lever (2) 82 is turned in the arrow direction by torque arrangement to pull lockout 
spring ‚ which exerts force to the eject connector (1), in the arrow direction. 
Note that in this state, eject connector (1) 39) cannot be moved. 













Eject. leaf switch feeds out an unloading signal, which actuates 
loading ring | to run in the arrow direction | 












Detect lever (41) comes to (А) 
position of loading ring ад 






Force is transmitted from lockout spring 68 to eject connector (1) , from that to the eject arm 
Eject arm 42) , in turn, turns the detect lever 41) in the arrow direction and, the roller of the detect 
lever 4% gets into ditch of the loading ring, at the same time the detect lever 41) is locked by the pawl 
of the cassette detect lever 49) ‚ so that loading ring is locked, and revolves locker in the arrow 
direction through eject wire 83) to unlock lifter (5 | 


‘Lifter is lifted up by the lifter spring Recording safety bracket is ered in the 





arrow direction to semi-lock locker 


Lockout lever @ presses button locker to unlock 
push button and to lift cassette compartment up 








Wa pA 
L [О 





Fig. 5-94 
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5-3-7 


Picture Fast-Forward Mode (Cue mode) 
(see Fig. 5-95, -96, -97) 


5-3-1 Set the VTR to the playback mode. 
FF/P.SEARCH button is depressed | 





Е slider (7) and FF sub-slider (29) move in the arrow direction. In this case, playback button (31) 15 
locked while FF/P.SEARCH button is not locked. The reason is as follows. Locker has a main 
locker and sub-locker | 
Playback button is locked Бу the main locker 82 while FF/P.SEARCH button by sub-locker. Playback 
button, if depressed, presses down the sub-locker which locks the FF/P.SEARCH button. 

Thus the FF/P.SEARCH button, even if depressed, cannot be locked by sub-locker. To prevent the 
FF/P.SEARCH button from being depressed with REW/P.SEARCH button simultaneously, this set is 
equipped with a seesaw which can move freely. When pulling the FF slider (7) , the seesaw 

moves in the arrow direction, thereby locking the REW slider. | 











The real table moves as in FF mode described in item 5-3-4 | 
Tension release lever 60) moves in the arrow direction through FF brake connector 05 | 


The pause brake lever 62) moves in the arrow direction through the pause brake link (61) , thereby ` 
making the pause brake inoperative. 


Pause solenoid 65) comes in action | 
Pinch lock lever(5 )moves in the arrow direction through pause lever | 





Pinch roller 17 separates from the capstan 13 : 





Fig. 5-95 
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5-3-8 Picture Rewind Mode (Review mode) 
(see Fig. 5-95, -96) 


5-3-1 Set the VTR to the playback mode 


REW/P.SEARCH button is depressed 


| Жо slider (8) moves in the arrow direction. In this case, REW/P.SEARCH button is not locked, while ` 
playback button is locked as in FF mode. To prevent the REW/P.SEARCH button from being depressed 
_ simultaneously with FF button the seesaw moves in the arrow (© ) direction by pulling the REW 

slider, thereby locking the FF slider. 













The reel table moves as in REW mode described in item 5-3-5. 





Tension release lever moves in the arrow direction through FF brake connector Q5 


Pause brake lever (62) moves in the arrow direction through pause brake link G? , thereby releasing 
pause brake 





Pause solenoid 65 comes in action 








Pinch roller lever (5) moves іп the arrow direction through pause lever 


Pinch roller (1 1) separates from the capstan (3 
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Fig. 5-97 





Locker and Sub Locker 
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NOTE:=Definite Tension post positioning device 

Тһе definite tension post positioning device is 
employed for the purpose of keeping the tape- 
path which serves to produce a playback picture 
in FF or Rew mode. A movable L shaped 
stopper (9) which is pressed in clockwise direc- 
tion by tension spring 19 is mounted on the 
ring detect slider which operates detecting 
the loading end. On the other hand, the fan 
shaped tension sub-lever (7) is mounted on the 
tension lever (3) . The stopper (9) is designed 
to situate on the moving track of the tension 
lever. Thus, in FF, REW or CUE (REVIEW) 
mode, the tension release lever (6) which moves 
the tension lever in the clockwise direction fix 
the tension lever (Э between stopper (9) and 
tension release lever (5) . In REW mode, tension 
lever returns to the position where the tension 
lever is to be fixed in case of reduce of tension, 
causing to return the stopper (9) to the definite 
position and fix the tension lever (3) . In case of 
unloading, ring detect slider operates to 
release the stopper (9) by means of movement 

. of tension sub-lever and tension lever moves in 
the direction. | 








state of loading end 
state of unloading end 


Fig. 5-98 
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SECTION 6 MAINTENANCE 


6-1 PERIODIC INSPECTION AND MAINTENANCE 


6-1-1 Maintenance Items and Period 

. The V-5470 should be maintained for best performance 
at all times in accordance with the table below. 
NOTE:-For cleaning, use isopropyl alcohol. 


| 









NOTE: -0 indicates replacement, А lubrication, and V clean- 
ing. 
For replacement, refer to the "Service Bulletin" 


CAUTION:-For lubrication, the Toshiba's L K-100 Lubrica- 
tion Kit should be used. 
Never apply excess oi! to any part as it would 
be splashed by part revolution, causing mal- Cleaning Bar 
operation. | 


6-1-2 Cleaning the Video Heads (see Fig. 6-1) 

To clean the video heads, wipe them with a cleaning bar of 

deer skin moistened in isopropyl alcohol. 

CAUTION:-Never leave the video heads revolving during 

3 cleaning or they could be damaged. 

The heads and cylinder should be cleaned by 
lightly wiping the cleaning bar right and left on 
the surface as shown in Fig. 6-1. 


6-1-3 Cleaning the Audio and Control Heads and Full 
| Width Erase Head 

To clean the audio and control heads and master erase head, 

wipe the cleaning head right and left on the surface as 

shown in Fig. 6-2. 
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Cleaning Bar 
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Deer Skin 


6-1-4 Cleaning the Capstan Assembly and Capstan 
| Bearing Assembly 

To clean these assemblies, first remove the cabinet as di- 
rected in Section 5-1-2, the "Removing the Cabinet”. 
Remove the two screws holding the Video Circuit board 
(PW-2109) located on the bottom of the VTR body. Take 
out the video board. Now, clean the assemblies. 


6-1-5 Cleaning the Belts, Idlers, and Pulleys 
To clean these parts, use a cleaning rod having cotton at 
each end or a cloth moistened a little in isopropyl alcohol. 


CAUTION 1:- Disconnect all power from the VCR before 
cleaning any parts. 

2:- Each flat belt should be installed with the 
white mark facing outside and the arrow 
indicating the revolutional direction as 
shown in Fig. 6-4. 


Mark Faced Outside 





Revolutional Direction 


Fig.6-4 Mark of Flat Belt 








Trapezoidal Mark Faced Outside 
Belt Should Not Be Twisted 


Fig. 6-5 — Reel-Drive Belt 
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6-1-6 


Parts to Бе Cleaned оп Top of Chassis 












(v) Cleaning & 
(А) Lubrication 


Pinch Roller 























_ (^) Lubrication 
Loading Ring 
Roller x 3 


with moistened 
Cloth ` 
Dew Sensor 


(v) Cleaning & 
(4) Lubrication 


Play-idler 


| (У) Cleaning & 
(^) Lubrication 


Take-up Reel 













(v) Cleaning 


Cylinder & 
Video Head 


( v) Cleaning 


Full Width 
Erase Head 





* 











(v) Cleaning & 
(^) Lubrication 


Counter Pulley 


(v) Cleaning 


Counter Belt 






(v) Cleaning & 
(^) Lubrication 








(v) Cleaning & 
(^) Lubrication 
REW Idler 











(v) Cleaning & 
(^) Lubrication 
Capstan 


| (v) Cleaning & | . 


| (^) Lubrication | 
Supply Reel _ | 


E 


(v) Cleaning | ` 
Reel Brake 











У Cleaning 


Audio/CTL Head 


Remarks: $ mark Cleaning 


А mark Lubrication (oil specified) 


AG mark Greasing 


Note 1. * mark Cleaning with slightly 
` maistened cloth 


Note 2. => mark Cleaning of Tape Guide 


178 


6-1-7 Parts То Be Cleaned on Bottom of Chassis 


(7) Cleaning 
PLAY Square 
Belt 


~ 


(о) Cleaning & 
(A) Lubrication 


FF idler | 


(v) Cleaning & 
(^) Lubrication 


PLAY Idler Pulley 





(v) Cleaning & 
(^) Lubrication 
Guide Риһеу 


(v) Cleaning 


FF Square 
Belt 
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(^ G) Lubrication 


Loading Gear 





(v) Cleaning 


Guide Pulley 
| Belt 


Remarks: У mark 
4 mark 


A G mark 


{ 7) Cleaning 


Capstan Flywheel 
& Flat Belt 


| (v) Cleaning | 
Capstan 
Motor Pulley 


Cleaning 
Lubrication {oil specified) 


Greasing 


SECTION 7 EXPLODED VIEWS 


(1) CABINET ASSEMBLY 


(У) Beld apis 
71661804 (S0LV) 


42:05 дилшелвола 404 ‘доим 
(529 р) иоппа usng ‘qouy 02191804 (РОСУ) 
82191807 (8027) % 





A ssy ларјон беј 66601907 (801 7) 
лор u10330g f 


268480 (1017) | "M 

U211IMS 6и133э$ 404 “доиу | 
| 46191807 (5027) 
М/Я$ 8 хр 99 (24019) 


48402) Чоимс бизза 
80001804 (У50гУ) 









jonuoo peadg 104 ‘доиу ` | 
19191804 (1027) " 40402 14014 
х & €16c1804 (1019) 
(524 С) лелођ Ч21л5 
11001807 (02025) 





А (524 с) qouy yams 
| &619180/ (согу) 





48A02 dol 
84651804 (2017) 


(7) азе/а apis 
$/6£1804 (901 V) 





400 
28671807 (32017) 


(524 2) YOUN YMS 
zu  1€19180£ (10cV) 


40402) лемоја | (S29 $) 48009 yamg = | 
S86ET60Z (усО! У) 20001807 (v10Z V) 


13409 y2eg 
686/1804 (РО! У) 


(529 Z) мел25 иођело2га Ра 4әло2 јивиллеашој 81185525 
(VEOLY) 6601807 (5017) 
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(2) FRONT AND RIGHT CHASSIS ASSEMBLY 








LLLEMd ASSy píeog лэразие asioN 
| 06816104 (LOSn) 


ZLLZMd Á,SSY pseog IonuoD paads 
| 82616107 (LOHN) GOLZMd Á SSY pseog оәрід | 


02816104 (102) 


801CMd A Sssy pleog о!рпу 
| 61€16104 (LOLN) 
|... Бимас цзим$ p1028H 
| 21219501 19129) 








Bui4dS лар15 p4028Md 
11616607 (2128) 


| R © 103281044 ££98 


69 
| jog лазипо 
Aiquiassy Леџпа Aejay берс; (4199) é 
~. ELOBLEOL (8198) | 


4azunog 
01000107 (2995) 


d | 


~ 


| bunds дәріс p4J028H 
LLZLGEOL (6028) 


била ya IMS 11028 
61615950 (1128) 


ant 
<” 

OWS 

69 чарюн лазипоЭ 

(5198) 


Aiquiassy (4) awesy (£098) | < | 
AGE '410022 ^13 | . 
11091022 (LP92) | 


Jeuad() 92328889 (808 M) 


udg ларИ$ чзим$ 33 
| 01216607 12048) 


9LLEMd ASSY рлеод ч21м5 
22616107 (1960) 


-- i 
co 1 
— H 


(3) LEFT AND BACK CHASSIS ASSEMBLY 


(ы) эшел 4 зиәшәлю)шән (9098) | e 





SLLCMd 4,55у/ рлеод eAug ума 
| 92£1610Z4 (1960) 












(1) эшел у 
1}иәшәәлоушән 








(9) әшелі 
(72098) 





- 





ELLZMd ASS pieog asneg 
PCELOLOZ (LOGN) 


OLLZMd 4,88 p4eog 21607 pue оләс | 
1Z£1610Z (1090). 


(7) 904614 1u8U192104UI04J ` 
(5098) № 


А-695а$ YL темод 
0695895 (1080) 


Álquuəssi лапа әрто 


GGLLbEOL (4188) 


иәЯ MIY 744 
OGOZŁEOZ (1258) 
Es 
dag Лаџпа әріпо 
6VOCVEOL 
(0228) 


© 
© 








NZS 8 X € Jd (8094) 


| 
1004 
| 41091 804 (8098) 


bLLZMd 4,55 pieog 1əbunjiq 
GZEL6LOZ (Lr6n) 


—$ 


_ (7) әшелу (t099) 









ӘРІ ЫМА SUBAL 
GZEELZET (1181) 


Z£ccMd 4,55 p4eog лгмоа | 
689816104 (1081) 
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(4) TUNER BLOCK ASSEMBLY 






811ZMd p4eog гоејла1иј 
4с16107 (1280) 


11193 4әипц иопешдиод > | 
96816156 (L00H) 


621! сМа P4809 40229195 
84616107 (LOON) 


(4) ewesy зәипі (1013) 


Z81CMd Assy pseog Buies 
00716104 (LLON) 


осасай/ HUN AY 


әшел4 4aun 1 
0805210; (ғоон) (8) а 4eun, (£013) 





GE 3159 4925008 
21020104 (GOOH’ — ` 





2091 л p4e0g [еипила1 euuajuy 
Рр102в107 (€00H) 


L800-Md Á,sSV рагод 49}49эли0) ррс16107 (LEON) 
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2 Buuds илтәм 19373 
28116207 (9119) 


(5) REEL CHASSIS (SLIDER) ASSEMBLY 


Ajquiassy (1) 40320u002 12373 (ELL») 





/ Ajquiassy 





ләри 44 (8010) 


|. бина 
бима лари$ qng 44 | |\48PHS 44 
| | (V60LM) | | (60: У) 

с 48427] U2)1MS 33 









(с) 40128uu02 
. 49313 (0112) 





| чари$ MAY | E ni | кй 


MEE | > ^ EN. (905) — en uu 
buds 3nO 7207 (FILM) үс Ж | ~ | : f ea bunds лари$ MIY 
| ae: | | (20: J) | 





< 
af re Japs 
42373 (250: У) 


Ajquiassy 
40} 98UU09 
(02! У) 





Buuds 5844 12373 


GLELGEOL (4221 У) | и. 


әре Леја Ajquassy 
(941 У) N (2) 1алал 
493Г2 

(СТЕ У) ` 
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(6) REEL CHASSIS ASSEMBLY | 
| (К 128) 70326270 


(L662) 70212003 Tape Guide (K140) 70326082 
Sensing Coil < Bracket Assembly Band brake Assembly 
(K124) 70351178 Га 5 
EJECT Slider Spring 4 Se K502) 7035121 3 Tension Spring 
(K129) 70326079 = 2 (К501) 70326263 
Supply Reel У Tension Lever Assembly 


Brake Assembly % = 







a 126) 


Fe <N & “ӘР Brake 
¡Connector 


(K127) i 
70351192 
FF Brake Spring 


@L— 1378) FF Tire Assembly 


Өг" 137А) FF Lever Assembly 











______- (K137) 70326092 
FF Idler Assembly 





(К 130) 70351164 










Brake Logic Spring (K 125) 
от жін | al 
FF Brake Assembly Counter 8—___(K 138) FF Idler Spring 
Reel Belt 

(K 123) | (К201) 70317009 

Brake Logic | Take-Up Reel Assembly 

Lever Assembly | 

o 
| = = (К135В) 70331062 
(К202) 70317010 | (К207) Washer 205) D. Qu REW ldler Ass'y 
Supply Reel Assembly i (K 00 Day | 
| | 
| (€ 5” — (K135A) REW Slide Assembly 
(K203) 70394048 © | | | 
Reel Table Washer 2 | | | qas (K204) 70348028 Thrust Bearing | 
(K204) 70348028: (K141) 70342036 he | : 
Thrust Bearing | Play Belt | (K132) Ring Detect Lever 
| | { K 739) 7 0326283 
| | | Гы a Play Idler Assembly 
| | | e | (K139B) Play Tire Assembly 
(L651) 70210006 ©. 
Auto Stop Solenoid » =) | 
== 2А 


(К 139A) Play Lever Assembly 
" J 


(K144C) 70351 164 
Brake Logic Spring 


L3 


(K131A) 23002200 
SRS-E2 SUS 







(K131) 
Auto Stop Lever 


(S681) 23 145838 
Stop Solenoid Micro Switch 





№ >. I Ly (K144) Cassette Detect Lever Assembly 
(K 122) © 
| Stopper Holder | (K101) Reel Drive Chassis 
(K142) Actuater Lever | 


(K121) Play Button Stopper. 
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(7) CASSETTE COMPARTMENT ASSEMBLY 


| ae А 
(A103) Cassette Compartment Cover У 






(K505G) LINK | BR S 
e. ІК505Е) 70352035 9 Xu. 
e Cassette Compartment 
9 Spring (L) 







(К5ОБЕ) 70352036 
Cassette Compartment Spring (R) 



















(K306) (P691) 23 о 
P, Р 
Lifter Bracket (L ) (K505) 70314022 p 3P, Plug 
(K314 ) 70351 188 Bias Spring | Cassette Compartment Ass y (UG91A ) 


(0691) 70191170 Lead Switch 
Board Ass” PW-1719 


(K302) 70348041 ` 


' Lead Switch Bracket 





(S691) 22145836 


š | ДА Lifter Roller | 
(K303) 70324073 Lock Out Lever > шеу, 7 ` 9 Lead Switch 
Я ..(K301) 70324068 № (K312) (K311) 70324083 
ји SR Zr Lifter Assy = Record Safety Record Safety Plate 
(КЗ 13A) Screw BTB 2.6x8 528 | S | Plate Spring 
| | > a s (K304) 70351185 % 


Lifter Spring 





D^ oy 





^ (К210А) 
@\ 23002200 
~ SRS-E2 SOS 










^ | (K310) 70324082 
и” ЖК: 305] Lifter Bracket (RI “~ 4 | Ejact Wire 
Assembly v 
E 70324081 Locker 
_ (K305C) 70354015 — Ri < 1308) 


{K309) Locker Spring 
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(8) PUSH BUTTON ASSEMBLY 


(К401) 70313033 
Button Assembly. 


(K406) 70323218 
STOP Button 
(K405) 70323211 


FF: шаласы 
(K404) 70323216 


EJECT Button (K407) 70323214 
PLAY Button 


(K408) 70323222 
REC Button 

















(K409) 70323222 
AUDIO DUB Button 


(K403) Button Shaft. 


| | eu (K411) Washer 
(K412) Rocker Bracket Assembly | 


(K412D) Button Pad | 


2 


(K4123) LA 
Sub Locker (2) ; 


—(K414] Upper Slider ` 
Assembly 


КУ Š 

27 
~ SA) 
“2 | „4 


K413) Lower Slider 
Assembly 


(К 4 13E} Sub Slider Spring 
_ ®- —(K413F) 23002200 


"e SRS-E2 SOS 
с (К412А) Locker Bracket | 
(K415) < 
Bracket {L} Assembly. ) < > Қ, 4 (К412Е) Locker Release Spring 
| N | —— (K412C) Sub Locker (1) 
(K402) _ | 


Button Bracket Assembly ^. 





(S664) (K416) Bracket (R) Assembly 
23145823 | · 2 | 
Leaf Switch 5 өзу | >2 Уҹ 
Leaf Switch < 2 IN 
(S662) < 
23145823 
; (5661) 
Leaf Switch 23145823 
Leaf Switch 
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(9) MAIN BASE ASSEMBLY ` | 
о a | (B129) 70351315 














Pause Spring 
(B128) У 
Pause Link Lever (B324) Motor Flywheel 
(8130) | | E £ | 
Pause Brake Link (8108) ` 
| ЖЕ Pause Link 2 
<> 


(B404) 70322037 


Е Pinch Roller Assembl 
(B403) Pinch Roller у HE erm 


5 5” > (М002) 70125051 | соно 
(8109) Pause Brake Lever ee Capstan Drive Motor (8401) 70312026 | | 
(К143) 70351206 zm ны ЕРО ASSIMO __ (B407) Pinch 














Ay a 
© 





Cam Follower Spring > Pos E (B410) Roller в . Lever Spring 
| B11 (B102) 70328203 Pole Flange <> ASS 
(B113) 70328245 sey Pinch Lock Lever | yy sss 
Shift Lever Assembly 4 Ветосоп Раизе Assembly 7% D (8406) 
Y Pusher | | 


70348040 
(В125) 70328213 


























(В 107) (Slack Lever Roller (4 Pcs} 
(В110) Pause Lever @ Assembly) 
70351205 | | | 
Lever Spring B112) ж 
По" | 50828174 | JI 29) ар (8127) 70351202 
Cam Follower | Shank Lever 2 Slack Lever Spring 


Lever Assembly (B409) Roller Pole Cap 






Bracket 
Assembly “7 (8119) | 
70328115 QN 
g Loading Ring | : 


Š | w Ғ 
9 Upper Roller § (8115) 70328070 
| Detect Lever Ass'y 
g (B118) 
70328102 d 116) 70351207 


e & | 
_ = Loading Ring Detect Lever Spring 
| Roller. 


(8323) 70341243 Motor Pulley Ass’y (А) 
(B323) 70341244 Motor Pulley Ass'y (B) 
(B323) 70341245 Motor Pulley Ass'y (C) 
(8323) 70341246 Motor Pulley Ass'y (0) 







---f 


(В117) 70328072 


I 
Roller Plate Assembly E (B323) 70341247 Motor Pulley Ass'y (E) 
(B123) 70351214 S (B323) 70341248 Motor Pulley Ass'y (F) 
Play Lever Spring (B117D) `$ (B323) 70341249 Motor Pulley Ass'y (G) 


70328115 
Loading Ring 
Upper Roller 


^(B117C) “a 
| 70328102. 
Ж” Loading Ringg 
— Roller | 
| мА 








(В104) Play Link 
(B305) 70335003 
Capstan Cap 










(В306) 70328104 


` 
NI. D: 
` 
` 
` 
i ` 
“ 
“ 


ОЙ Reserver | (B205) 70351 209 “~ 8 ° "M 
| v 
| ieee 70391214] | Audio Dub Switch ` (8806) 70342059 | 
(8105) 70351203 У “ever Spring Lever Spring} Loading Belt | 
Pinch Lock Spring | | I (8503) Worm Gear Assembly 
| i 2-4 ACORN S E oe, залында а НЕ 
(B319) 70342048 
Capstan Belt | | 
(B304) 70335012 | : | | (8501) 70312033 
I Capstan Flywheel Assembly — mE Loading Drive Assembly 


(B301) Thrust Bearing Assembly 
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(10) CYLINDER ASSEMBLY Е w | 
| - (6132) 70321082 


Tape Holder Ass’y 







(6133) Bracket 


(6131) 70321264 Upper Cylinder 


(G120) 70321320 
Video Head Disk Ass'y 


(2011) 70311045 Cylinder Assy 


(G109) Flange 
“ (6101) Lower Cylinder 


(6137) Tape Bracket (В) 


- — re 


(R699) 70420007 Dew Sensor (G140A) 70321093 


Washer 


(M001) 70125047 
Disk Motor 


(6002) Cylinder Base Ass’y 
| (6151) 70125034 
Rotor 


(6152) 70125043 


(Н031) 70182014 of · (6277) Nut Stator 


Audio/CTL Head Assembly (В) (3 Pes} | 





(6218) 70351160 Tape Exit Guide Spring $ 


(6216) Nut (A) (1 Рс) —» iss —-——L oc: 


(6211) 2-24 077 (8217) Nut (B) 
Inlet Guide Plate (Upper) 238 


(6210) Impedance Roller $ (6213) Inlet Guide Pole 
(6214) Inlet Guide ~! 
| 


(G153) Case 


(6154) Shield Case 





(6215) Inlet Guide Washer (6218) Spring (2Pcs.) 
Inlet Guide Plate (Lower) | 
. (H032) 70183007 
70183008 °” | G145B 702 13015 
Fully Width Erase Head ' 
Assembly (6219) Capstan Sleave Ass'y 





B 


(11)РАСКІМС ASSEMBLY 





4әло2 
48402 1snd 


325 риен j041u02) дошец 


И/У235/7у4 40; ‘91982 
(4) P489 aouasajay жэп 
(а) рае2 a2u84848& YANO 
(3) p49 a2uasajay JAND 

2aaYS иоппе5 
(4) enuey 5лаитО 
(а) jenuey 5,лгимо 
(3) senueyy 5,1димоО 


0505560 


yoeg uorysng 





6108660 
50087107 
56089107 
EEOCVEOL 
CEOCVE0L 
LEOCVEOL 


O0£0ct604 


9011%602 
90118604 
Р011Ӯ60/ 


55012604 (Е0/%) 


(LOLA) 
(021A) 
(ELLA) 
(ZOLA) 
(РОТА) 
(РОГ А) 
(РОГА) 
(EOLA) 
(LOLA) 
(LOLA) 
(LOLA) 





ход иојлед | 
97021601 (1047) 


2994$ 21223044 


Дел 
88012604 (9047) 


жол UOIYSND 


26012607 (2047) 


Beg auajAyadjog 
9:022604 (9027) 


41022607 (РОДУ) 
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SECTION 8 PARTS LIST 


ELECTRICAL PARTS (V-5470) 
ABBREVIATIONS; 


Capacitors...... CD: Ceramic Disk, PF: Plastic Film, | (All CD and PF capacitors are +5%, 50V and all resistors, £596, 1/8W 
EL: Electrolytic unless otherwise noted.) X" | 
Бесізіог5....... CF: Carbon Film, СС: Carbon Composition, NOTE: The parts identified by shading and /N mark are critical for 


ОМЕ: Oxide Metal Film, VR: Variable Resistor 





safety. Replace only with part number specified. 


LOCATION PART LOCATION PART 
NUMBER NUMBER: C DESOFRIPHION NUMBER NUMBER. DESCHIPTION 
CB02,CB03 24436330 CD, 33pF 
CAPACITORS CB04 24636229 EL, 2.2uF, 50V 
CE02,CF05 24636220 EL, 22uF, 50V CBO7 | 24602154 PF,0.15uF, +10%, 50V 
CE11,CF07, CB09,CB10 24580001 Tantal Solid, 6.8шЕ, +20%, 35V 
CEOB | 24232103 СР, 0.014F, +80%, -20%, 50V ur 24692473 РЕ 0.047uF . 
CF01,CF09 24634101 EL, 100uF, 25У `Св12 24602124 РЕ, 0.12мЕ, +10%, 50V 
СЕО2 24212222 CD, 0.0022uF, +10%, 50V CC01 24602104 PF, 0.1uF, +10%, 50V _ 
CF03 24212681 СО, 680pF, %10%, 50V CC02 24602333 РЕ, 0.033uF, +10%, БОМ 
CF04 24641100 EL, 10uF, 100V CC03 24635100 EL, 10uF, 35V 
RESISTORS . CC04 24636220 EL, 22uF, 50V 
RFO1 24360104 СЕ, 100K ohm CEO3 24636101 EL, 100uF, 50V 
REO1 24982829 МЕ, 8.2 ohm, 1/2W 
RFO2 24360331 СЕ, 330 ohm RESISTORS 
COIL AND TRANSFORMER R001 24360101 СЕ, 100 ohm 
R002 24360562 CF, 5.6K ohm 
LFO1 23283560 Coil, TRF4560, Peaking R003,R010, 
ТЕО 23213356 Trans, TPW3015, Converter ТЕЗІ 3 
SEMICONDUCTORS Ro23,RB01,, 24300102 СР, TK ohm 
OF01 A6317540 NPN, Transistor, 25С1815-Ү nc. HAS | 
ОЕ02 А6716560 NPN, Transistor, 25С495-Ү 8011. | 24360221 СЕР, 220 оһт 
DFO1,DFO2 23115 Zener Di | 
DF03 7011 Sons 2 ps inis B3 005 о 
[-——— l енде rm m ues rapide d ROO6 24360270  CF,27 ohm 
SELECTOR BOARD ASSEMBLY PW2139 R007 24360182 CF, 1.8K ohm 
| 8008 24360824 СЕ, 820K ohm 
| CAPACITORS 8025 24360271 СЕ, 270 ohm 
C001,C002, R012,R013 24360122 CF, 1.2K ohm 
С003,С004, RO14 24360392 СЕ, 3.9K ohm 
C098,C009, 8017 24360153  CF,15K ohm 
C011,C012, RO18 24360473 СЕ,47К ohm 
C021,C022, а 8027 24360152 CF, 1.5K ohm 
С024,САОЗ, | 24232103 СО, O.O1uF, +80%, -20%, 50V - R020 24360222 CF, 2.2K ohm 
CA04,CA05, | 8024 24360242 CF, 2.4K ohm 
CA14,CA15, RO26,RA02, 
CBO5,CCO5, RAO6,RBO5, 24360103 СЕ, 10K ohm 
CCO6,CCO7, RBO6,RBO7 | 
" СЕ05,СЕ06, 8028, . 24360242  CF,2.4K ohm 
CE08,CE09, R029 24360202 СЕ, 2K ohm 
CE10,CF06 | R030 24941821 СС, 820 ohm, £596, '4W 
C005,C013, | 54232102 Ср, O.001uF, +80%, -20%, 50V ROT 52122: РОМАН 
C014 | _ R052 24061254 VR, 330K ohm, +5%, 1W 
С006,СВ06, | 24617999 EL, 0.47uF, +10%, 50V 8091 24963680 OME, 68 ohm, +5%, 1W 
СВ08 | 8092 24963221 OMF, 220 ohm, 1W 
С007,СА09 24633470 ЕЦ, 47uF, 16V RAO3,RA04 24360183 CF,18K ohm 
C016,C017 24436020 CD,2pF ` ВА05 _ 26360224 СЕ,220К ohm 
С018 24436150 CD, 15pF RBO2,RB04 24360433 СЕ, 43К ohm. 
С019,С020 24436470 СО, 47pF RBO8,RB10, | | 
С025,СЕ07 24636229 EL, 2.2uF, 50V RB12 RB29 | 24360104 CF, 100K ohm 
C026 24692752 РЕ, 0.075uF RBO9,RB11, | 
CO23,CEO4 24633101 EL, 100uF, 16V о 24360512 CF, 5.1K ohm 
C027 24633100 EL, 10uF, 16V RB13 24360623 СЕ, 62К ohm 
C030 24633471 EL, 470uF, 16V RB14 24360163 СЕ, 16K ohm 
C031 24436010 CD, 1pF,+50% RB15 24360223  CF,22K ohm 
C032 24356680 CD, 68pF RB16,RB22 24360682  CF,6.8K ohm 
C033 24340100 CD, 10pF RB17 24360113 CF, 11K ohm 
C034 24436560 СО, 56pF RB18,RB20 24360273  CF,27K ohm 
C035 24634470 EL, 47uF, 25V RB19 24360123 CF, 12K ohm 
СА01 24602472 РЕ, 0.0047uF, 11 0%, 50V RB23 24360432 CF, 4.3K ohm 
CA06,CA07 24340121 СР, 120pF RB28 24941685 СЕ, 6.8M ohm, 1/2W 
CAO08 24636010 EL, iuF, 50V | | | 
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LOCATION 


NUMBER 


PART 
. NUMBER 


DESCRIPTION | 








LOCATION 
NUMBER 


PART ` 
NUMBER 


DESCRIPTION 


RB30 _ 24360513 СЕ, 51K ohm RESISTORS | 
p алоо, “Or лек DUI RA07 24360122 CF, 1.2K ohm 
RE02 24962102 OMF, 1K ohm, ЊУ ов 24941132 СЕ 13К ohm 
В ЕОЗ 24962152 OMF, 1.5K ohm, %W RAGO 24360102 СЕ 1K ohm 
REO4 24962183 OMF, 18K ohm, ZW RA51 24060764 VR, 100K ohm, !/,, W 
REO5 24963132 OMF, 1.3K ohm, 1W | 
REO6 24360622 СЕ, 6.2К ohm SEMICONDUCTORS mE 
REO7 24962332  OMF,3.3K ohm, УМ DAO2 A8600045 LED, TLR102C 
REOS . 24360363 CF, 36K ohm DA03,DA34, | 
REO9 24360154 CF, 150K ohm DAE | А7246700 Diode, 151555 
COILS | 
1001 23261976 Сой, TRF9228, Choke MISCELLANEOUS | 
1002 23221047 TRF9201, Choke SA01,SA02 23145845 Switch, 2C2P 
1003 23262880 Сой, TRF 1446, PIF SA03 23145887 Push Switch, 1C1P 
1.004 ‚1.005 23262881 Сой, TRF 1445, АЕТ | 
[.006 23283120 Сой, TRF4120JG, Peaking | ks | 
1007 23252198 Сой, TRF6702, SIF 3 Ж 
LO10 _ 23283309 Coil, TRF4309JG | = E 
L012 23283180 Coil, TRF4180JG, Peaking CAPACITORS | | | 
LAO1 23283220 Сой, TRF4220J, Peaking 
LAO2 23261034 . Coil, AZ9146E, Choke C101,C102, 
(202 23261026 Coil, AZ9004S, Choke С104,С105, 
SEMICONDUCTORS "P | о = . 24232223 CD, 0.022uF, +80%, -20%, 50V 
0001 А6708850 NPN, Transistor, 25С388 | cee : 5 
QB01 2802 A6534040 РМР, Transistor, 25A 1015-Y C128,C129 
QB03,0B06 | . | С103,С108, | 
QB04,0B05 | 46708300 NPN, Transistor, 25C383 5 24633100 EL, 10uF, 16V 
о A6317540 NPN, Transistor, 25C1815-Y С719,С734 | 
QEO1 A6319500 NPN, Transistor, 25С2073 C134 24633101 EL, 100uF, 16V 
ОЕ02 A6532300 РМР, Transistor, 254940 C107,C127, | 
1С002 В0354700 ІС, ТА7607АР, PIF, AFT С131,С703, 24633470  EL,47uF, 16V 
IC003 B0316451 IC,TA7176A, FA-1 С722,С 723, 
ICAO1 B0410020 ІС, TC9002AP, LS! С726,С 733 
ICB10 В0324700 IC, TA7315P C109,C110, | 
ICC01 В0428410 IC TMM841P 2 џ pei 24232103 cp, 0.01uF, +80%, -20%, 50V 
Dp — UU EM. MM MEM 
| | . . ; У р 
о A7246709 ‘Diode, 151553 C116 24633220 EL, 22uF, 16V 
DB06 DEO2 | С118 24436471 СО, 470pF 
DEO1 23115878 Diode, uPC574JC 2 2. = 5 - 
Wiscrh COS | C151,C152 24093997 Trimer, 22.5pF, 250V 
` Q002,0C02 23116947 IC Socket, 16P C701 24212821 CD, 820pF, 11096, 50V 
QA01 23116843 IC Socket, 42P C702,C706, “< 22 
Qco1 23116948 IC Socket, 14Р C709,C71 4 24635479  EL,4.7uF, 35V 
_ 2001 23107992 Filter, F1024, PIF C715,C732 
2002 23107008 Celamic Filter, 5.5MHz С705 24867223 РЕ, 0.022uF - 
Z004 23107972 Сеіатіс Filter, 5.5MHz C707,C717 24212102 СО, 0.001uF, +10%, БОМ 
2А01 24000926 Resistor Block, 47K ohm, +20% C708 24867682 PF, 0.0068uF | 
2А02 24000925  Resistor Block, 100 ohm, 1/8W С711 24636010 EL, 1шҒ, 50V 
_2АОЗ 24000944 Resistor Block, 100 ohm, !/,W С713 24212681 СО, 680РЕ 
2А04 24000924 Resistor Block, 12K ohm, 1/8W C714 24436241 СО, 240pF 
2А05 24000939 Resistor Block, 12K ohm, 1/8W C716 24436470 CD, 47pF 
ZA06,2A07 24094578 Capacitor Block, 0.01uF, БОМ C718 24631221 EL, 220uF, 6.3V 
PAO1 23164794 Plug, 14P C720 24867102 РЕ, 0.001uF 
РАО2 23164790 . Plug, 10Р ad Бала пена 
PEO8,P006 23164784 Plug, АР C725 one Е 
РВОЗ 23164787 Ріша,7Р C727 24212472 CD, 0.0047иҒ, +10% 50V 
РВ04 23163162 Phono Jack C728 24867153 РЕ, 0.015uF E 
C729 24214221 СО, 220pF, %10%, 500V 
| SETTING BOARD ASSEMBLY PW2187 || (729 о | 
С731 24867753 PF, 0.075:Е 


| САРАСІТОВ 
| CA02 24692393 РЕ, 0.039uF 
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LOCATION PART 
NUMBER NUMBER 
C735 24692153 
C736 24692333 
RESISTORS 
R101,R102 24360153 
R103,R109,). 
8121,8122,| | | 
R133,R136,{ 24360681 
R128,R718, 
R721 
R104,R127, 
R137,R149,$ 24360102 | 
R141,R703 
R105,R129 24360332 
R106,R111 
R114,R1 sj 24900230 
R107,R132 24360471 
R108 24360150 
R110,R123,) ` 
R124,R125,} 24360222 
R126,R139 
R112,R1 16.) 

| RI AMO) 24360331 

UA E d: as ЗАДЫ UU 


24061334 


VR, 22K ohm, 0.15W 





es кес о 
2406 1326 


DESCRIPTION 


РЕ, 0.015uF - 
PF, 0.033uF 


CF, 15K ohm 


CF, 680 ohm 


CF, 1K ohm 


CF, 3.3K ohm 


CF,33 ohm 


CF, 470 ohm 
CF, 15 ohm 


CF, 2.2K ohm 


_ СЕ, 330 ohm 











An SAE e e 2% 2 x П ааа аа а 
В118, R1 19, 
R701 | 24360100 СЕ,10 ohm 
R144,R702, 
R705,R708, 
8714.8717. 24360103 СЕ, 10К ohm 
R725,R736 
R131 24941221 СЕ, 220 ohm %W 
R134 24360391 СЕ,390 ohm 
R135 24360333  CF,33K ohm 
R138 24360562 CF, 5.6K ohm 
R130,R142, | 
R143 R732 ] 24360101 СЕ, 100 ohm 
R145 24360689 СЕ, 6.8 ohm 
R146,R711 24360273 СЕ, 27K ohm 
_ R148,R723, 
атала?) 24360682 СЕ, 6.8К ohm 
R740 | 
R151 24061316 VR, 470 ohm 0.15W 
R152,R153 24061328 VR, 47K ohm, 0.15W 
R154,R155 24061320 VR, 2.2K ohm, 0.15W 
R156,R752 24061322 VR,4.7K ohm, 0.15W 
_ R704,R735 24360104 CF, 100K ohm 
R706, R707 24360152 СЕ, 1.5K ohm 
ЗА 24360223 CF,22K ohm 
R738 
R712,R715, 
R722,R726, 
R727,R728, 24360472 СЕ, 4.7К ohm 
R729,R730, 
R739,R741 
R713,R716, 
R733 | 24360473  CF,47K ohm 
24360105 СЕ, 1M ohm | 
| 24941229 СЕ, 
т - a E 





VR,470K ohm, 0.15W 


COILS AND TRANSFORMERS 


L101,L112 23283 100 
L102,L114 23283152 _ 
L103,L104, | 
Pr | 23283102 


Coil, TRF4100J, Pea king . 
Coil, TRF4152J, РеаКіпа 


Coil, TRF4102J, Peaking 


LOCATION PART 
NUMBER NUMBER 
L105,L703 23283221 
L.106,L 107 | 
oe | 23283822 
L108,L109 23283330 
1110 23283121 
1111 23283479 
L701 23221987 
T101 23254992 
T102,T103 23254983 
T701 _ 23254984 
SEMICONDUCTORS 
Q104,0105 70114087 
Q104,0105 70114088 
0101,0106, 
0107,0703, 
0704,0705,| 6317540 
0709 | 
0102 . A6314340 
0103,0706) | 
0707 | А6319340 
0708 · A6041880 
ІС108 70119048 
1С701 70119023 
ІС702 _ 80311006 
ог В0311007 
ог В0311008 
D101,D102, 
eet A7246700 
MISCELLANEOUS 
X101 - 70153020 
S101 23145839 
S701 23145840 
P101 23164790 
P102 23164788 
P103 23164787 
P104 23162043 
P701 23164784 
P702 23164783 
P703 23164786 
P704 23164785 


DESCRIPTION 


Coil, TRF4221J, Peaking 
Coil, TR F4822J, Peaking 


‘Coil, TRF4330J, Peaking 


Coil, TRF4121J, Peaking 
Coil, TRF4479J, Peaking 
Coil, CSL1213, Choke 
Trans, TRF 7001 

Trans, TRF 7006 

Trans, FRF 7005 


FET, 25К43-3 
FET, 2SK43-4 


NPN, Transistor, 2521815-У 


NPN, Transistor, 25С1626-Ү 
NPN, Transistor, 25С1959-Ү 


FET, 2SK117-BL 
IC, CX-134A, DOC 


ІС, AN262, Audio 


ІС, TA7120P-B, Audio 
IC, TA7120P-C, Audio 
ІС, TA7120P-D, Audio 


Diode, 181555 


Delay Line, ADL-CL55 
Slide Switch, 6C2P 
Slide Switch, 4C2P 
Plug, ТОР 

Plug, 8P 

Plug, 7Р 

Terminal Flat | 
Plug, 4P 

Plug, 3P 

Plug, 6P 

Plug, БР 


VIDEO BOARD ASSEMBLY PW2109 


CAPACITORS 


C201 
C202,C217, 
C448 
C203,C236, 
C315,C320 
-€204,C220, 
C221,C224, 
C225,C227, 
| C228,C231, 
C232,C242, 
 C245,C246, 
. C247,C249, 
C260,C261, 
C262,C264, 
C265,C266, 
C269,C270, 
C280,C286, 
C297,C304, 
C311,C317, 
C403,C422, | 
С438,С476, 
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24436241 


_ 24436560 


24436101 


24232103 


СО, 240рЕ 
CD, 56pF 


CD, 100рЕ 


СО, 0.01нЕ, +80%, -20%, 50V 





LOCATION PART 
NUMBER NUMBER 


C205,C214, 
C263 ,C275 
C206,C207, 
C209,C213, 
C222,C226, 
C234,C238, 
C248,C282 
C292,C301 
C303,C3 16 
С412,С414 
С419,С420 
С424,С432 


24633100 


24232223 


С240, C281, 
C291 ,C302, 
C318,C415, 
C443 C474, 
-С475,С479, 
C210,C211, 
C216,C274 
C287 ,C408 
С212,С215, 
C229 

C233,C239, 
C278,C288, 
C294,C305, 

C307 

C218,C283, 
C284,C407 
С219,С268, 
С439 24436151 
C223 24636229 
C230,C298 24436121 


C23 ы 24436331 


С418 

C241,C433 24436330 
C243,C244, | 
cass can 24436271 


C441 


24633470 


246354 79 
2486 74 73 
24636010 


244364 71 


> 
| 
| 
| 
) 
) 


C272,C273 24867152 
C276,C313 24212681 
C279 24212331 
C271,C277, 
389 | 24436221 
C290 24867472 
C293 24212472 
C295,C312, 
ence | 24212102 
C296 . 24353270 
C299,C300 24436270 ` 
C306,C308 24867123 
C309 24353160 
C310 24353470 
C319 24436200 
C401,C429, 
C437,C440 | 24632101 
C460,C461 
C435 OO 
C402 24633330 
C404 70412005 
C405 24867223 
С406,С466 24632220 
C410 24867104 


C411 ,C445 24436821 vU, 820pF 
С413,С446 24436181 CD, 180pF 
С416 ^ 24359181 СО, 180pF 


DESCRIPTION 


E 10шЕ, 16V 


CD, 0.022uF, +80%, -20%, 50V 


EL, 47uF, 16V 


EL, 4.7uF, 35V 
PF, 0.047uF 
EL, tuF, 50V 


CD, 470pF 


CD, 150pF 
EL, 2.2uF 


CD, 120pF - 


CD, 330pF 
CD, 33pF 


CD, 270pF 


PF, 0.0015uF 
CD, 680pF, +10%, 50V 
CD, 330pF, +10%, 50V 


CD, 220pF 
PF, 0.0047uF 

CD, 0.0047uF, +10%, 50V 
CD, 0.001шЕ, 210%, 50V 
CD, 27pF 

CD, 27pF 

PF, 0.012uF 

CD, 16pF 

CD, 47pF 

CD, 20pF 


EL, 100uF, 10V 


EL, 33uF, 16V 
Tantal, 0.22pF 


- PF, 0.022uF 


EL, 22uF, 10V 
PF, O.1uF 


Fr onn 


LOCATION PART 





NUMBER NUMBER 
C430 ` 24632221 
C434 24632102 
C436 24632470 
C444 24436390 
C447,C635 24212222 
C449 24436820 
C462 24353111 
С463,С464, | 
CABE 24436511 
C467 ` 24436300 
C477 _ 24633220 
С478 24436470 
С636,С640 24636478 
С637 |. 24212471 
C638,C639 24867103 
RESISTORS | 
R201.R361 24380112 
R202,R203, 

R206,R 225, 

R228,R231, 

R279,R338, 

R377,R386, 

R390 RAO. 24360102 
R407,R408, 

R410,R424, 

R439,R474, 

R491,R364, 

R667 

R204,R205, 

R207,R208, | 
в223ң224| 24360473 
R226,R344 

R209,R211, 

R212,R213, 

R214 R487. 24360223 
R490. 

R215 24360224 
R210, R273.) | 
R416,R670,' 24360103 
R671,R674 | 

R216 24360273 
R217,R340 24380562 
R218,R41 д! 7% 

РАЈЕ 24380333 
poe | 

Hes 24360221 
R220,R233, 

R405,R406, 24360472 
R414 

R221 24380104 
R222,R276, | 
R331,R336 | 29590898 
nel 

8415 R344 243804 73 
R229 _ 24380303 

 R230,R299 24380183 

R313,R318, 

R323,R499 || 2938074 
R236,R237, 

R238 R239 | 24360391 
R235,R263, 

R275,R421,p 24360222 
R432,R443 

Бер Ба, 24380391 
п261,4270]) 

R242,R337 24380681 


R243 24360511 





DESCRIPTION 


EL, 220uF, 10V 
EL, 1000uF, 10V 
EL, 47uF, 10V 


_ CD, 39pF 


CD, 0.0022yF, +10%, 50V 
CD, 82pF 
CD, 110pF 


CD, 510рЕ. 


CD, 30pF 

EL, 22uF, 16V 

CD, 47pF 

EL, 0.47uF 

CD, 470pF, +10%, 50V 
PF, 0.01uF 


CF, 1.1K ohm 


CF, 1K ohm 


CF, 47K ohm 


CF, 22K ohm 


CF, 220K ohm 
CF, 10K ohm 


CF, 27K ohm 
CF, 5.6K ohm 


CF, 33K ohm 


CF, 220 ohm | ч 


CF, 4.7K ohm 


CF, 100K ohm 
CF, 56K ohm 


CF, 47K ohm 


CF, 30K ohm 
CF, 18K ohm 


CF, 4.7K ohm 


CF, 390 ohm 
CF, 2.2K ohm 
CF, 390 ohm 


CF, 680 ohm 
CF, 510 ohm 


LOCATION PART 


NUMBER NUMBER ` 
R244 24360562 
R385,R673 24360432 
R246,R305, 


R3 9 24360332 
R465 


R247,R249, | 
R286,R306,} 24380222 
R489 | 
R248 24380511 
R251 24061247 
R252,R351 24061245 
R253 24061237 
R254,R255, 
aco RAS] | 2406 1241 
8256 24061240 
R257,R350, 
RACA | 24061239 
R258 24061255 
R260,R329 

, '| 24380821 
R430 | 
R262,R301, 
8307 8334 | 24380332 
R264,R265, 
R278,R485 | 24380331 
R266,R378, 
Жал 24380133 
R281,R436, | 
1494 R385 24380152 
R434,R368 24360151 
R269,R287, 
2 24380471 
R271 24360560 
R272,R302, 
R304,R322,$ 24380153 
R349 
R274,R288, 
R294,R321, 
R325,R330,} 24380102 
R376,R403, 
R445,R460 
R277,R282, 
R290,R291, 
R293,R314, 
R320,R332,? 24380103 
R335,R375, 
R396,R404, 
R413 
R280,R467 24380122 
R232,R283, 
Б I 24380223 
R284 24380751 
R285,R441 24360563 
ee 
Lapsed 24360271 
R292 24380123 
R295,R472 24380752 
R297 24380154 
R300 24360683 
R303,R308, m 
R311,R339,+ 24380682 
R373 93 
гое 
лон 24360153 
Баш rere 
R473 : 
R312,R326, | 
RAA 24380101 


DESCRIPTION 


CF, 5.6K ohm 
CF,4.3K ohm 


CF, 3.3K ohm 


CF, 2.2K ohm 


CF, 510 ohm 

VR, 22K ohm, 0.15W 
VR, 10K ohm, 0.15W 
VR, 470 ohm, 0.15W 


VR, 2.2K ohm, 0.15W 
VR, 1.5K ohm, 0.15W 
VR, 1K ohm, 0.15W 
VR, 470K ohm, 0.15W 
CF, 820 ohm 


CF, 3.3K ohm 
CF, 330 ohm 
CF, 13K ohm 


CF, 1.5K ohm 
CF, 150 ohm 


CF, 470 ohm 


CF, 56 ohm 


CF, 15K ohm 


CF, 1K ohm 


CF, 10K ohm. 


CF, 1.2K ohm 


CF, 22K ohm 


CF, 750 ohm 
CF, 56K ohm 


CF, 270 ohm 


CF, 12K ohm 
CF, 7.5K ohm 
CF, 150K ohm 
CF, 68K ohm 


CF, 6.8K ohm 


CF, 15K ohm 
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LOCATION PART 


NUMBER NUMBER 
R315 24380512 
R316,R370, 

азы | 24380182. 
R317 _ 24380224 
R319 24360333 
R324 ` 24360471 
R327 24380622 
R328 24380393 
R333,R462 24380822 
R342 24360681 
R343,R419 24360912 
R345,R387 24360101 
R347,R395, 

EI. | 24360561 
R348,R425 24360272 
R352 24061137 
R358 24061242 
R355 ` 24061243 
R356 24061134 
R357 24061136 
R359 24061140 
R360 ` 24380683 
R362,R363 24360162 
R240,R267, 

R391,R464 | 24560152 
R364,R493 24360122 
8366 24360303 
8368 24380151 
R369,R380, 

RASE | | 24360821 
R372 24360821 
R374,R669 24360512 
R381,R438, 

Mer 2590692 
R383,R480 24360622 
R389 24380681 
R392 24380302 
R393 24380301 
R397 24360472 
R402 24360112 
R448,R394 24380561 
R409 24380750 
R411 | 24380121 
R412 24360121 
R420,R437 24360182 
R422 24360132 
R423 24360221 
R426,R446 24360331 
R427 24380161 
R429 24380273 
R431 24360393 
R433,R488 24360391 
R440,R483 24360100 
R449 24380222 
R461 24380243 
R466 24360392 
R468 24360824 
R469 24360243 | 
R470 24360822 
R471 24360183 
R475,R476 24380202 
R384,R478 24360302 ` 
ПА 24380432 
R482 24380623 
R484 24360161 


DESCRIPTION 


CF, 5.1K ohm 
CF, 1.8K ohm 


CF, 220K ohm 
CF, 33K ohm 
СЕ, 470 ohm 
CF, 6.2K ohm 
CF, 39K ohm 
CF, 8.2K ohm 
CF, 680 ohm 
CF, 9.1K ohm 
CF, 100 ohm 


CF, 560 ohm 


CF, 2.7K ohm 

VR, 3.3K ohm, 0.15W 
VR, 3.3K ohm, 0.15W 
VR, 4.7K ohm, 0.15W 
VR, 1K ohm, 0.15W 
VR, 2.2K ohm, 0.15W 
VR, 10K ohm, 0.15W 
CF, 68K ohm 

CF, 1.6K ohm 


CF, 1.5K ohm 


CF, 1.2K ohm 
CF, 30K ohm 
CF, 150 ohm 


CF, 6.8K ohm 


CF, 820 ohm 
CF, 5.1K ohm 


CF, 2K ohm 


CF, 6.2K ohm 
CF, 680 ohm 
CF, 3K ohm 
CF, 300 ohm 
CF, 4.7K ohm 
CF, 1.1K ohm 
CF, 560 ohm 
CF, 75 ohm 
CF, 120 ohm 
CF, 120 ohm 
CF, 1.8K ohm 
CF, 1.3K ohm 
CF, 220 ohm 
CF, 330 ohm 
CF, 160 ohm _ 
CF, 27K ohm 
CF, 39K ohm 
CF, 390 ohm 
CF, 10 ohm 
CF, 2.2K ohm 
CF, 24K ohm 
CF, 3.9K ohm 
CF, 820K ohm 
CF, 24K ohm 
CF, 8.2K ohm 
CF, 18K ohm: 
CF, 2K ohm 





LOCATION PART 
NUMBER NUMBER баланы 


А6317540 МРМ, Transistor, 25С1815-Ү 


Thermistor, R302K 
CF, 4.3K ohm 
CF, 9.1K ohm 
CF, 2.4K ohm 
CF, 620K ohm 
CF, 680K ohm 


Coil, TRF4121J, Peaking 
Coil, TRF4689JG, Peaking 
Coil, TRF4829J, Peaking 
Coil, TRF4680JG, Peaking 


Coil, TRF4471JG, Peaking 


Coil, TRF4620JG, Peaking 
Coil, TRF4470JG, Peaking 
Coil, TRF4472JG, Peaking 


Coil, TRF4102J, Peaking | 
Coil, TRF4270JG, Peaking · 


Trans, TRF6906 
Coil, TRF4180J, Peaking 


Coil, TRF4151J, Peaking | 
Coil, TRF4479J, Peaking 


Coil, TRF4330J, Peaking 


Coil, TRF4820J, Peaking 
Trans, TRF 7031 

Trans, TRF 7033 

Coil, TRF 7038, OSC 
Coil, TRF 7037, OSC 
Trans, TRF 7023 


IC, CX-136A, Color Process 


ІС, CX-130, Switching 

IC, CX-150, Burst ID 

ІС, СХ-137А, Color Sync. 
IC, CX-145, F/44 Counter 
IC, SN74LSOON 


ІС, SN74LS93N 


IC, SN74LS74AN 


R492 24000952 
R497 24380432 
R496 24380912 
R498 24380242 
R668 24360624. 
R672. 24360684 
COILS AND TRANSFORMERS 
L201,L217, 

ге | 23283121 
L202 23283689 
L203,L207, 

n | 23283829 
L204,L218 23283680 
L205,L206, 

L208,L211, 

L216,L219,[ 23283471 
L311 

L209 23283620 
L215 23283470 
L210 23283472 
L212,L214 23283102 
L213 23283270 
L251,L252 23252197 
L301,L308 23283180 
L302,L303, 

pm | 23283151 
L305 23283479 
1307 23283330 
L309 23283820 
T201 23254988 
Т251 23254987 
T252 23252966 
T253 23252967 
T351 23252988 
SEMICONDUCTORS 
IC201 70119037 
1С202,1С203 70119066 
1С2041С2056 70119040 
1С206,1С207 70119038 
1С208 70119039 
ІС209 70119106 
ІС2101С212 70119067 
ІС211 70119071 
0213,0214, | 
0215,0216, 

0217,0218, 

0219,0220, 

0221,0222, 

0223,0224, 

Q225,0226, 

Q228,0229, 

Q230,0231, 

Q235,0237, 

0238,0239, 

Q407,0408, 

Q409,0410, 

0411,0412, 

0413,0414, 

0416,0419, 

0422,0423, 

0424,0425, 

0428,0430, 

0633 


| | 


0234,0236, 





І ОСАТІОМ 
NUMBER 


0404,0405, 

0406,0415,; А6534040 

0420,0421, 

0426,0427, 

0429,0632 

ІС401 В0356320 

1С402 В0356300 

ІС403 В0470693 

0431 A6319340 

D201,D202,) | 

D203,D204, 

D205,D206, 

D208,D209, 

D401,D402, A 

D404,D405,?  A7246700 

D406,D407, | 

D408,D409, 

D413,D414, 

D415,D416, 

D417,D635 

D207 A7285900 

MISCELLANEOUS 

X201 23153979 

X202 23153980 

X203 70153021 

X204 23153996 
or 23153990 

2201 70132030 

2202 . 70132031 

2203 70153022 

2301 70132032 

2302 70132034 

2303 70132037 

2304 70132032 

Р201 23164758 

Р202 23164757 ` 

P203 23164756 

P204 23164755 


CAPACITORS 


C503,C508, 
C535,C602, 
C605,C625, 
C627 
C504,C616 
C505 
C506 
C507,C532, 
см са, 
C604 
C509 

C510 
C511,C513, 
С538,С541, 
С543,С544, 
С545,С631 
C512,C514, 
C519,C608, 
C609,C612, 
C613,C618, 
C622 
C515,C606 
C516,C517 
C518 


PART. 
NUMBER 


24633220 


24636478 
24212681 
24631221 
24633470 


24692474 
24692102 


24232103 


24636010 


24632101 
24692272 
24867333 





DESCRIPTION 





PNP, Transistor, 2SA1015-Y 


iC, TA/637P 
IC, TA 7636P 
IC, TC4069BP 
NPN, Transistor, 25С1959Ү 


Diode, 151555 


Zener Diode, 0225.6А 


X'tal, 4.43 MHz, Carrier 
X'tal, 4.43 MHz, АРС 
Delay Line, ADL-CF544T 


Detay Line, 1H Delay Line, PAL 
Delay Line, 1H Delay Line, PAL 


LC Filter, LC730D 


_ LC Filter, LC854 


Ceramic Filter, SFE5.12MB 
LC Filter, LC802A 

Delay Line, 601D-144 
Delay Line, 401D-141 

LC Block, LC660A LPF 
Plug, ӘР 

Plug, 7P 

Plug, 6P 

Plug, БР 


SERVO AND LOGIC BOARD ASSEMBLY PW2110 


EL, 22uF, 16V 


EL, 0.47uF 
CD, 680pF, +10%, 50V 
EL, 220uF, 6.3V 


EL, 47uF, 16V 


РЕ, 0.47uF 


РЕ, 0.00 F 


CD, O.O1uF, +80%, -20%, 50V _ 


EL, 1uF, 50V 


EL, 100uF, 10V 
PF, 0.0027шЕ 
PF, 0.033uF 


LOCATION PART 
NUMBER NUMBER 
C522 24692392 


C524,C526, 

oso са | 24633100 
С610 1 
С525,С527, 

С529 сви 24692104 
C617 

C537 
C528 
C534,C546 
C611,C628 
c540 
С607,С626 
C619 . 
C620,C621, 
C629,C632, 24635479 
C633 

C623,C624 
C630 


RESISTORS 


R505,R615 
R631 

R506, кет) 
R569, кет) 
R617,R650 
R507,R524, 
R530,R532, 
R534,R590, 
R611,R620, 
R626,R628, 
R629,R638, 
R643,R644, 
R64 7,R849, 
R681 

R508,R509 
R510 


R512,R518, 
 R523,R578, 


24085023 
24636339 


j 246924 73 


24692103 
24636229 


24692332 
24212681 


| 24380392 


24380472 


24380103 


24360563 
24380821 


R579,R610, 
R621,R622, 
R664 

R51 3,R533,] 
R683 
R514,R515, 

R521,R522, 

R577,R580, 24380222 


24380223 


24380102 


R583,R612, 


R642 

R516 24380334 
R517,R536 24380105 
R519 24380133 
R520 24380124 
R527,R547, | 
фак 24380123 
R526,R564, 

R575R576| 44. 
пвов Reog? 24360103 
R609 

R525,R528, | 
аса | 24360222 
R529,R531, 

cet 24380154 
R535,R686 24360393 


R538,R541)) 
R542,R550, 
R607 _ 


24380393 


24634470 


DESCRIPTION 


РЕ, 0.0039uF 


EL, 10uF, 16V 


PF, O.1uF 


EL, 10uF, 16V 


EL, 3.3uF 


PF, 0.04 7uF 


EL, 47uF, 25V 


PF, 0.01шЕ 
EL, 2.2uF, 50V 


EL, 4.7uF, 35V 


РЕ, 0.0033uF 
CD, 680pF, +10%, 50V 


CF, 3.9K ohm 


CF, 4.7K ohm 


CF, 10K ohm 
CF, 56K ohm 
CF, 820 ohm 


CF, 22K ohm _ 
CF, ТК ohm | 


CF, 2.2K ohm 


CF, 330K ohm 
CF, 1M ohm 
CF, 13K ohm 
CF, 120K ohm 


CF, 12K ohm 


CF, 10K ohm 


CF, 2.2K ohm 
CF,.150K ohm 


CF, 39K ohm 


CF, 39K ohm 
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LOCATION PART 
NUMBER NUMBER 
R539,R544, 
R563,R589, 
В632,8633, 24380104 
R640,R666, 
R691,R695 
R540 24380822 
R543 24380183 
R545,R641, 
aie | 24360104 
R546,R648, 
nest os) _ 24380473 
R665 
R548,R571, 
R572,R574, 
в613,н684| 24380562 
R687,R694 | 
R549 24360123 
R551,R552, 
REI | 24061255 
R553 24061257 
R554,R652, 
ЫБЫЗ 24061247 
R561 24380629 
R562 24380331 
R565 24380113 
R566 24380183 
R568 24380684 
R573 243804 74 
R581 24360102 
R582,R602, 
apie 24360562 
R584 24380272 
R585 24380152 
R586 24360101 
R587,R630, | 
ңа ) 24360473 
R588 24380181 
R604 24380820 
R605,R614 24360822 
R616 24360223 
R623,R624 24380224 
R634,R639, 
| R646 24360682 
R636 243604 72 
R637 24380163 
R662 24360471 
R678 24380431 
R680 24380332 
R682 24380221 
R685 24380561 
R689 24360432 
R690 24360272 
. R692 24380432 
R693 24380242 
SEMICONDUCTORS 
IC501 B0430800 
1С502 . B0311009 
or В0311008 
or B0311007 
IC503 В0351500 
Q506,0507, 
Q509,0510, 
Q512,0513, 
Q514,0515, 
0517,0521, 
Q522,0602, 


DESCRIPTION 


CF, 100K ohm 


СЕ, 8.2K ohm 


CF, 18K ohm 
CF, 100K ohm 


CF, 47K ohm 


` CF, 5.6K ohm 


CF, 12K ohm 

VR, 470K ohm, 0.15W 
VR, 1M ohm, 0.15W 
VR, 22K ohm, 0.15W 


СЕ, 6.2 ohm 
CF, 330 ohm 
CF, 11K ohm 
CF, 18K ohm 
CF, 680K ohm 
CF,470K ohm . 
CF, 1K ohm 


СЕ, 5.6K ohm 


CF, 2.7K ohm 
CF, 1.5K ohm 
CF, 100 ohm 


CF, 47K ohm 


CF, 180 ohm 
CF, 82 ohm 
CF, 8.2K ohm 
CF, 22K ohm 
CF, 220K ohm 


CF, 6.8K ohm 


CF, 4.7K ohm 
CF, 16K ohm 
CF, 470 ohm 
CF, 430 ohm 
CF, 3.3K ohm 
CF, 220 ohm 
CF, 560 ohm 


_ СЕ, 4.3K ohm 


CF, 2.7K ohm 
CF, 4.3K ohm 
CF, 2.4K ohm 


IC, TM4216P 

IC, TA7120P-E 

IC, TA7120P-D 

IC, TA7120P-C 

IC, TA75902P, Amp 








LOCATION PART | LOCATION PART 
NUMBER NUMBER шамы ON МОМВЕН NUMBER шанды, 
Q603,0604, R803,R804, 
Q605,0606,}  A6317540 NPN, Transistor, 25С1815-Ү ` R813 j cores YET e To onm 
0607,0608, R805,R806 24360123 СЕ, 12K ohm 
0609,0610, R807 24963152 . MF, 1.5K ohm, 55% 1W 
0612,0617, R808 24360477 СЕ,470 ohm 
0618,0620, R810 24360182 CF, 1.8K ohm 

. Q621,0623, R811,R815 24360202  CF,2K ohm 
Q624,0630, R812 24360122 СЕ, 1.2K ohm 
Q631 R814 24360183 СЕ, 18K ohm 
Q508,Q51 1, R816 24360103 CF, 10K ohm 
О516 E A6534040  PNP, Transistor, 28A1015A R817 24360223 СЕ,22К ohm 
Q6 19,0625 | | R818 24360473 СЕ, 47К ohm 
Q519 A6823560 NPN, Transistor, 28D235-Y R851 24061239 VR, 1K ohm, 0.15W 
0520 А6502460 PNP, Transistor, 254А496-Ү R852 24061237 VR,470 ohm, 0.15W 
0523 А6319340 NPN, Transistor, 25С1959-Ү 
IC601 70119049 ІС,СХ-141, Logic он 
22 А6716660 NPN, Transistor, 2SC496-Y т... наны 
Q628,0629 | SEMICONDUCTORS 
D501,D503, | 
D506,D507, 0802,0805 A6319340 NPN, Transistor, 2SC1959-Y 
о. | е A6317540 NPN, Transistor, 25С1815-Ү 


D601 ,D602, 


D603 ,D605, 
0606,0607, 


0608,0609, 
0610,0611, 
0612,0613, 


А7246700 


Diode, 151555 


= nod asos _ 


A 0525920 saad Ашық 99580-1 
Бой < 255 а QC NUR QUE US (S RU 





D614,D615, D809 A7110450 Zener Diode, 052131. 
D616,D617, D810,D812 47246700 Diode, 151555 
D618,D619, 

D620,D621, MISCELLANEOUS 


D622,D623, 





522% 









D624,D625, 22. 2. 0584 33144 T — _ | — “ 2252 — Т ' 
D626,D627, 801A, CUP 
D628,D630 ЕВОЗА. 23165102 


















| — 
522. A7285900 Zener Diode, 022-5.6А о i pue 
23164784 
MISCELLANEOUS P802 23164789 Plug, 9P 
P501,P504, P803 23164790 Plug, ТОР - 
P506,P510, | _ P804 23164787 Plug,7P 
P511,P601, 23164783 Plug, ЗР P805,P807 23164783 Plug, 3P 
P604,P605, | P806 23164786 Plug,6P 
P607 
P505 23164787 Plug, 7P 
P502,P507 23164784 Plug, АР 
P503,P509 23164786 Plug, 6P TIMER BOARD ASSEMBLY PW2112 
P508 23164785 Plug, 5P CAPACITORS 
Р606,Р608 23164792 Plug, 12Р | 
| | C861,C862 70412006 TANTAL, 0.33uF, 35V 
R ! C865 24093995 Variable Capacitor, 
en c tr 4pF-34pF, 250V 
| _ C866 24636010 EL, iuF 
ROS. "n ees CD, 0.01uF, +80%, -20%, 50V SEMICONDUCTORS: | 
C805 24615102 EL, 1000uF, 410%, ЗБУ bon: овора 
C806,C809 24634330 ` EL, 33uF, 25V 
С810 24635479 EL, 4.7uF, 35V MISCELLANEOUS 
С811 24633100 EL, 10uF, 16V X861 70153008 X'tal, 32.768 kHz 
C812 24633470 EL, 47uF, 16V S861 23145917 Switch Lever, 2C3P 
C815 24636478 EL, 0.47uF S862,S863, ; 
и 24232473 CD, 0.047uF, +80% —20%, 50V 5864 5865 | 23145842 Switch, Push 1C2P 
PETO 5866 23145841 Switch Rotary, 2С6Р 
R801,R802, P861 23164791 Plug, 11P 
R809 24360102 CF, 1K ohm P862 23164785 Plug, БР 
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PART 
NUMBER 


LOCATION 
NUMBER 


DESCRIPTION 






P863 23186002 Јапрег Lead, 25Р 
P864 — 70165021 Rubber Joint 
G862,G863 70113010 Fuse Type Lamp 





























LOCATION 
NUMBER 


PART 
NUMBER 


C971 24357470 
C973 24357330 


RESISTORS 


DESCRIPTION 














CD, 47pF 
CD, 33pF 















R961,R967 24380561 СЕ, 560 ohm 

R962 24360101 CF, 100 ohm 

R963,R965 24380112 CF,1.1K ohm 

R964 24380102 CF, 1К ohm 

R966 24380911 СЕ, 910 ohm 

R968 24380562 CF, 5.6K ohm 

R969 24380113 СЕ, 11K ohm 

R970,R971, | 

R972 } 243801 83 CF, 18K ohm 

COIL 

L961 70211003 Coil, Choke Trans. 
SEMICONDUCTORS | 

0961 A6823560 NPN, Transistor, 250235-Ү 
Q962,0964, 

Q965,0967, A6317540 NPN, Transistor, 25С1815-Ү 
Q968 | 
0963 A6502460 PNP, Transistor, 2SA496-Y 
0966 A6708850 NPN, Transistor, 2SC388A 









MISCELLANEOUS | 
X'tal, 5.9725MHz 



























PAUSE BOARD. ASSEMBLY PW2113 

CAPACITORS ` " | | 
С901,С903 24635220 EL, 22uF, 35V 
C902 24633100 EL, 10uF, 16V 
C904 24232103 CD, 0.01иЕ, “80%, -20%, 50V 
C905 ` 24232223 CD,0.022uF 
RESISTORS 
R901,R913, 
R91 $05] 24360472 CF,4.7K SRM 
R902,R914 24360272  CF,2.7K ohm 
R903,R915 24360222  CF,2.2K ohm 
R904,R916, | 
R926 24360102 CF, 1K ohm 
R905,R917, 
22. 24360332 СЕ, 3.3K ohm 
R906,R912 24360123 CF, 12K ohm 
5024995, 24360223 СЕ,22К ohm 
R911 
R909 24360392 CF,3.9K ohm 
R910 24360152 CF,1.5K ohm 
R921,R922 24360103 CF, 10K ohm 
R925 24360104 CF, 100K ohm 

(28997 10105: 2400091 0: THERMISTOR | __ 
SEMICONDUCTORS 
0901,0907 A6502460 PNP, Transistor, 25A496-Y 
0902 A6610160 PNP, Transistor, 25В435-Ү 
0903,0909 A6534040 РМР, Transistor, 2SA1015-Y 
0904,0905, | 
0906,0910, A6317540 NPN, Transitor, 25С1815-Ү 
0912,0913, | | 
Q914 | | | 
0908 — А6623870 PNP, Transistor, 25В595-Ү 
0911 А6841900 NPN, Transistor, 250549 . 
2. А7246700 Diode, 151555 
MISCELLANEOUS | 
P901 23164793 Plug, 13P 
P902 23164783 Plug, ЗР 
P903 23164791 . Plug, 11Р 








RESISTORS ` 
R941 24524560 CC, 56 ohm, +10%, 5W 
R942 24524121 СС, 120 ohm, +10%, 5W 










A 
A 
2 - 


MISCELLANEOUS 


SEMICONDU 





CTORS 







P941 _ 23164756 Plug, 6P | 
| DISK DRIVE BOARD ASSEMBLY PW2115 

CAPACITORS о __-_ | 

С961,С962, 

С963,С964, 24232103 СР, 0.01pF, +80%, -20%, 50V 

C965,C968 | 

С966,С967 24598471 РЕ, 470рЕ 

С969 24357200 CD, 20pF 


А 


С974 24636010 


EL, 1uF, 50V 





PLUNGER BOARD ASSEMBLY PW2114 | 













X961 23153981 
Z961,Z962 23252969 Coil, TRF7035 
P961 23164783 Plug, 3P 
РО62 23164784 Plug, АР 
Р963 23164786 Plug, ӨР 
SWITCH BOARD ASSEMBLY PW2116 | 

RESISTORS | | | 
8981 ` 24941471 СС, 470 ohm, £596, W 
R982 24941681 СС, 680 ohm, %5%, W 
R983,R984 24360103 СЕ, 10K ohm 
R985 24360332 CF, 3.3K ohm 
R986 24942112 CC,1.1K ohm, +5%, 1/4W 
R987 24360752 CF. 7.5K ohm 
SEMICONDUCTORS 
Q981 A6534040 PNP, Transistor, 2541015-Ү 
Q982 А6317540 NPN, Transistor, 2SC1815-Y 
D981 A8605650 LED, TLG113 
D982,D984 А8600600 LED, TLR113 
0983 A8607950 LED, TLY113 
D985,D987,) | 

700 Diode, 151555 
о А724670 iode | 
D990 А7286100 2епег Diode, 0226.2А 
MISCELLANEOUS 
5981 23145813 Switch, 2C2P 
59825083 23145812 Switch, 2C2P_ 
5984,5985, | | 
нЕ | 23145814 Switch, 2C3P | 
РО81 ` 23164758 Plug, 8P 
P982 . 23164760 Plug, 10Р 
P983 23164755 Plug БР ` В | 

SPEED CONTROL BOARD ASSEMBLY PW2117 

CAPACITORS = | 
CHO1 24633470 EL, 47nuF, 16V 
мї пи FRILL A d 
мох, GM IO, 
CH29 24692103 РЕ, 0.01uF 
CHO4 24635479 EL, 4.7uF, 35V 
















LOCATION PART 
NUMBER NUMBER 
CHO5,CH15, 

CH22 CH2 a} 24636010 
CHO6 24692104 
CHO07,CHO08 24692333 
CHO9 24692123 
CH10,CH11, 

CH ) 24692223 
СН12 24692472 
СН13,СН18, 

CH23 CH30 | 24633100 
CH14 24633101 
CH19,CH20 24436201 
CH25 24436151 
CH26 24692332 
CH27,CH28 24636229 
RESISTORS 

RH01,RH03, 

RH05,RH07, 

RH11,RH12, 

RH19,RH20,{ 24360104. 
RH34,RH38, 

RH61,RH62 

RH02,RH04, 

RH06,RH08, 

RH10,RH14, 

RH18,RH80, 2460472 
RH85,RH86, 

RH94,RH96 

RH09,RH24, 

RH26,RH35,} 24360103 
RH82,RH83 

RH16 24360105 
RH17,RH22, 


RH плив) 243604 73 
RH71 

RH21,RH30, 

soma | 24360223 
RH49,RH97 


RH23,RH89 24360153 
RH28,RH29,) ` 
ratas, 24360333 
RH95 

RH33,RH68,] - 

ipe 24360123 
RH36 24360222 
RH37 24360561 
RH41 24360221 
RH42 24360563 
RH43 24360152 
RH44 24360824 
RH47 24360182 
RH51 24061361 
RH53 24061359 
RH55 24061353 
RH60 24360513 
RH63,RH65, 
2. 24360512 
RH64 ` 24360334 
RH66 24360163 
RH70 24360332 
RH72,RH79 24360101 
RH73 24360823 
RH74 24360113 
RH75 24360562 
RH76 24360471 
НЕ 24360102 


RH88,RH99 


DESCRIPTION 


EL, 1uF, 50V 


PF, O.1uF 
PF, 0.033шҒ 
PF, 0.012uF 


PF, 0.022uF 
РЕ, 0.0047uF 
EL, 10uF, 16V 


EL, 100uF, 16V 
CD, 200pF 

CD, 150pF 

РЕ, 0.0033uF 
EL, 2.2uF 


CF, 100K ohm 


CF, 4.7K ohm 


СЕ, 10K ohm 


CF, 1M ohm 


CF,47K ohm 


CF, 22K ohm 


СЕ, 15K ohm 


CF, 33K ohm 


CF, 12K ohm 


CF, 2.2K ohm 

CF, 560 ohm 

CF, 220 ohm 

CF, 56K ohm 

CF, 1.5K ohm 

CF, 820K ohm _ 

CF, 1.8K ohm 

VR, 1M ohm, 0.15W 
VR, 470K ohm, 0.15W 
VR, 47K ohm, 0.15W 
CF, 51K ohm 


CF, 5.1K ohm 


CF, 330K ohm. 
CF, 16K ohm 


СЕ, 3.3K ohm 


CF, 100 ohm 
CF, 82K ohm 
CF, 11K ohm 


СЕ, 5.6K ohm 


CF, 470 ohm 
CF, 1K ohm 


LOCATION 
NUMBER 









































MISCELLAN 


PHO1 
PHO2 
РНОЗ 
РНО4 
PHO5,PHO6, 
РНО? 









PART 


NUMBER ` 


RH81 24360432 
RH84,RH90, 

RH91 | 24360122 
RH92 24360623 
RH98 24360162 
SEMICONDUCTORS 
ІСН01,ІСН02, 

ICHO3 ) В0475282 
ІСНО4 В0470407 
ICHO5,ICHO8 В0470135 
ICHO6 В0470810 
ICHO7,ICH10 8В0470693 
ІСН09 В0470116 
-ІСН11,4СН26  B0350010 
ОН12,ОН13, 
QH14,0H15, 
QH19,0H20, 
ОН21,0Н22, A6312530 
ОН23,ОН24, 

QH25 

QH16,0H18 А6534040 
ІСН27 В0470662 
DH01,DH02, | 
DHO03,DH04, | 
DH05,DH06, 
DH07,DH08, 
DH09,DH10, 
DH11,DH12, 
DH13,DH14, > A7246700 
DH15,DH16, 
DH17,DH18, 
DH19,DH20, 
DH21,DH22, 
DH23,DH24, | 
DH25,DH26 

DH28 

DH27 A7286100 


EOUS 


23164790 
23164785 
23164788 
23164783 


23164784 


DESCRIPTION 


CF, 4.3K ohm 
CF, 1.2K ohm 


CF, 62K ohm 
CF, 1.6K ohm 


IC, ТС4528ВР 


IC, ТС4040ВР 
IC, TC4013BP 
IC, ТС4081ВР 
IC, TCA069UBP 
IC, TC4011BP 
IC, ТА75458$ ` 


NPN, Transistor, 28C1815-Y 


PNP, Transistor, 28A1015-Y 


IC, TCA066BP 


Diode, 181555 


Zener Diode, 02Z-6.2A 


Plug, ТОР _ 
Plug, БР 
Plug, 8P 
Ріша, ЗР 


Plug, АР 


INTER FACE BOARD ASSEMBLY PW2118 
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CAPACITOR 


CF31 
CF32 
CF33 
CF34 
CF35 


RESISTORS 


RF31,RF33, 
RF35,RF38, 
RF41,RF44, 
RF47 

RF32,RF34, 
RF36,RF39, 
RF42,RF45, 
RF48 

RF37 

RF40,RF43, 
RF46,RF49 


5 


24436241 
24692224 
24635220 
24232103 
24631222 


24360104 


24360333 


24360103 
) 24360223 





CD, 240pF 
РЕ, 0.22МҒ 

EL, 22uF, 35V | 
CD, 0.01мЕ, +80%, -20%, 50 
EL, 2200uF, 6.3V 


CF, 100K ohm 


CF, 33K ohm 


CF, 10K ohm 
CF, 22K ohm 





РАНТ 
NUMBER 


LOCATION 
NUMBER 


RF61,RF68, 
RF69,RF80, 
RF86 
RF62,RF71, 
RF72 
RF63 
RF64 
RF65,RF66 
RF67,RF75 
RF 70 
RF73,RF74 
RF76,RF 77 
RF78 
RF79 
RF81 
RF82 


DESCRIPTION 


CF, 10K ohm 


| 24380103 


24380333 


24963271 
24380121 
24360332 
24380683 
24380153 
24380332 
24380223 
24962561 
24360154 
24962271 
24380152 
RF83,RF85 24380302 
RF84 24380162 


SEMICONDUCTORS 


ICF31 B0475142 
QF32,0F33, 
QF34,QF35, 
OF36,QF37, 
QF38,0F39, 
ОҒ42,0Ғ44, 
ОЕ45,0Е46 
ОҒ40,0Ғ41, 
OF43 
DF31,DF32, 
DF33,DF34, 
DF35,DF36, 
DF37,DF38, 
DF39,DF40, 
` DF41,DF42, 
DF43,DF44, 
DF45,DF46, 
DF47,DF49, 
DF61 
DF48 A7286 100 
DF62 A7000900 


MISCELLANEOUS 


PF35 23164756 


PF32 23164732 
PF33 23164793 
PF34 23164755 Plug, БР ` 
PF31 23164760 Plug, 10Р 


SLACK SWITCH BOARD ASSEMBLY PW1750 


RESISTOR 

R591 24360123 
MISCELLANEOUS 

5591 23145836 Lead Switch, 20AT, 30AT 


“LOADING CONNECT BOARD ASSEMBLY PW1788 


MISCELLANEOUS 


CF, 33K ohm 


OMF, 270 ohm, +5%, 1W 
CF, 120 ohm 

CF, 3.3K ohm 

CF, 68K ohm 

CF, 15K ohm 

CF, 3.3K ohm 

CF, 22K ohm 

OMF, 560 ohm, +5%, %W 
CF, 150K ohm 

OMF, 270 ohm, +5%, %W 
CF, 1.5K ohm 

CF, 3K ohm 

CF, 1.6K ohm 


IC, TC4514BP 


A6317540 NPN, Transistor, 25С1815-Ү 


A6534040 PNP, Transistor, 2541015-Ү 


A7246700 Diode, 151555 


Zener Diode, 027-6.27. 
Diode, 1М60 


Plug, 6P 
Plug, 12P 
Ріша, 13P 





CF, 12K ohm 





Р671 23164784 Plug, 4P 
Р672 23164785 Plug, БР 

CAPACITOR | 

сва 7 24633330 EL, ЗЗиЕ, 16V 

RESISTOR 

R821 24360154 CF, 150K ohm 
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| | CONNECTOR BOARD ASSEMBLY PW1720 | 





PART 
NUMBER 


LOCATION 


NUMBER DESCRIPTION 


SEMICONDUCTORS 
D821 


A7246700 Diode, 181555 
D822 A7286100 Zener Diode, 027-6.2А 


MISCELLANEOUS 
P821 23164756 





Plug, 6P 








RESISTORS 
R559 24060640 VR, 20K ohm, */,W 
R560 24054009 VR, 500K ohm, 5W 
COILS AND TRANSFORMERS 
70147002 = Solenoid 
тара 70212003 Coil, Sensing Coil, 0.18 MHz 
dtes — 8 55 s sa i Muss Vossio i X du NT В" one ps ouem uem 
слон а 27% 777 te ns, TP — 2. 
MISCELLANEOUS 
P831 23164758 Plug, ЗР 
P832 23164753 Plug, 3P 
$651 23145884 Switch, 1С2Р 
$652 70104010 Counter 
„5672 










с ns 
REN 55 






70841119 
70852021 








P 4 fe, 3 22755 
š ACRES 


JM -— ~ " — T 
2 а = с у 

Ey E 2255 Sek 4 А ўа И Е 

ЖАЗЫ UON Y š 

CYESS erence a ea Я 

= SAS 2 o) US SU cem 2554 

ЖАР IAS ects seer 4 

ИНОЕ И а 


SEMICONDUCTORS 


DAO4,DAO5, 
DA06,DA07, 

РА08,0А09, г 48600605 LED, TLR113D 
DA10,DA11, 

DA12,DA13 

DA14,DA15, 

DA16,DA17, 

DA18,DA19, 

DA20,DA21, 

7. A7246700 Diode, 151555 
DA26,DA27, 

DA28,DA29, 

DA30,DA31, 

DA32,DA33 

CAPACITOR | 
С501 24692104 РЕ, 0.1pnF 
RESISTORS 

В501 24380393 СЕ, 39K ohm 
8502 24380104 СЕ, 100K ohm 
RSO3 24380223 СЕ, 22К ohm . 
RS04,RS06 24380103 СЕ, 10K ohm 
RS05 24380223 CF, 22К ohm 
RS07 24380204 CF, 200K ohm 
RS08 24380472  CF,4.7K ohm 


SEMICONDUCTORS 


0501 А6534040 
0502,0503 А6317540 


PNP, Transistor, 2541015-Ү 
NPN, Transistor, 25С1815-Ү 





MODULE UNITS AND 


70191358 
70191400 
23145843 
70191344 


70191319 
70191320 
70191321 


70191389 ` 


70191353 


70191354 


CIRCUIT BOARD ASSEMBLY 


Selector Board Ass'y PW2139 
Setting Board Ass'y, PW2187 
Key Board Ass'y 

Converter Board Ass'y, PW2087 
Audio Board Ass'y, PW2108 
Video Board Ass'y, PW2109 
Servo and Logic Board Ass'y, 
PW2110 

Power Board Ass'y, PW2237 
Timer Board Ass'y, PW2112 
Inter Face Board Ass'y, PW2118 
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70191324 
70191325 
70191326 
70191327 
70191328 


70191196 


70191222 


70291207 
70191171 
70191390 


Pause Board Ass'y, PW2113 
Plunger Board Ass'y, PW2114 
Disk Drive Board Ass'y PW2115 
Switch Board Ass'y, PW2116 
Speed Control Board Ass'y, 


= PW2117 


Slack Switch Board Ass'y, PW1750 
Loading Connect Board Аз у , 
1788 | | 

Slack Delay Board Ass'y, PW1789 
Connector Board Ass'y, PW1720 
Noise Canceller Board Ass'y, 
PW2177 





ее wÑ 
5 = жет 


MECHANICAL PARTS LISTS 


“LOCATION 
NUMBER 


A101 
о A102 
A102A 
A102B 
A103 
A104 
A105 
A106 
A107 
A108 
A201 
A201A 
A202 
A202A 
A203 
A203A 
A204 
A205 
A206 
A207 


B207 
B209,B213 
B211,B215 
B617 


B618 
C641 


B317 
B320 
B321 






K115 
K133F 


K124 
K125 
K127 
K128 
K129 
· K130 
K131A 
K135B 
K137 
K139 
K140 
K141 
K144C 
K201 
K202- 


KLINA 
NEUI 


K204 
K206 





PART 
NUMBER 


DESCRIPTION 


1. CABINET ASSEMBLY 


70812913 
70814978 
70923985 
70817987 
70810994 
70817989 
70813974 
70813975 
70813973 
70810993 
70816131 
70810002 
70816132 
70810011 
70816127 
70810008 
70816130 
70816128 
70816129 
70816161 


Front Cover 

Top Cover 

Blower Cover 

Door 

Cassette Compartment Cover 
Back Cover 

Side Plate (R) 

Side Plate (L) 

Bottom Cover 

Tag Holder Ass'y 

Switch Knob (3 PCS) 

Switch Cover (3 PCS) 

Switch Knob (3 PCS) 

Switch Cover (3 PCS) 

Knob, for Setting Switch 
Setting Switch Cover 

Knob, for Programme Switch 


. Knob, Push Button (4 PCS) 


Knob, for Tracking . 
Knob, for Speed Control 


2. FRONT AND BACK CHASSIS ASSEMBLY 


70351210 
70351211 
70351212 
70342061 
70318013 
24076017 


EE, Switch Slider Spring 
Record Slider Spring 
Record Switch Spring 
Counter Belt 


Relay Pulley Ass'y ` 
EL, 3300u, 25V 


3. LEFT AND BACK CHASSIS ASSEMBLY 


70341155 
70342049 
70342050 
AM 901 У; 


Guide Pulley Ass'y 
Guide Pulley Belt 
FF, REW Belt 
Foot 


4. TUNER | BLOCK ASSEMBLY 


23121896 
70142014 
70123030 
70142012 
24692104 
24633470 

· 24635100 


Combination Tuner EG111 
Antenna Terminal Board VT602 
RF Unit MD3536 

Booster BSTE35 

PF, 0.1uF 

EL, 47uF, 16М | 

EL, 10uF, 35V 


5. REEL CHASSIS (SLIDER) ASSEMBLY 


70351182 
70351319 


EJECT Return Spring 
EJECT Bias Spring - 


6. REEL CHASSIS ASSEMBLY 


70351178 
70326101 
70351192 
70326270 
70326079 
70351164 
23002200 
70331062 
70326092 
70326283 
70326082 
70342036 
70351164 
70317009 
70317010 


МЭКА РА С 
тгәостото 


70348028 


70342037. 


Brake Logic Spring 

FF Brake Ass'y 

FF Brake Spring 

Tape Guide Bracket Ass'y 
Supply Reel Brake Ass’y 
Brake Logic Spring 
SRS-E2 SUS ` 

REW Idler Ass'y 

FF Idler Ass’y 

Play Idler Ass’y 

Band Brake Ass'y 


. Play Belt 


Brake Logic Spring 
Take-Up Reel Ass'y 
Supply Reel Ass'y 
neei Table Wasner 


Thrust Bearing 
Counter Reel Belt 


————— eee on Bg ae yea een eee =- 


LOCATION PART 

NUMBER NUMBER DESCRIPTION 

K501 . 70326263 Tension Lever Ass'y 

K502 70351213 Tension Spring 

L651 70210006 Auto Stop Solenoid 

L662 70212003 Sensing Coil 

S681 23145838 Stop Solenoid Micro Switch 


S663, S664 


7. CASSETTE COMPARTMENT ASSEMBLY 


23145823 


K301 70324068 Lifter Ass'y 
K302- 70348041 Lifter Roller 
K303 70324073 Lock Out Lever 
K304 70351185 Lifter Spring 
K305C 70354015 Cassette Compartment Cushion 
K310 70324082 Eject Wire. 
K310A 23002200  SRS-E2 SUS 
K311 70324083 Record Safety Plate 
K314 70351188 Bias Spring 
K505 70314022 Cassette Compartment Ass’y 
K505E 70352035 Cassette Compartment Spring (L) 
K505F 70352036 Cassette Compartment Spring (В) 
L691 70191170 Lead Switch Board Ass'y PW-1719 
S691 23145836 Lead Switch 
P691 23164753 Plug, 3P 
8. PUSH BUTTON ASSEMBLY 
K401 70313033 Button Ass'y 
. K404 70323216 EJECT Button 
K405 70323211 FF, REW Button 
K406 70323218 STOP Button 
K407 70323214 PLAY Button 
K408 70323222 REC Button . 
K409 70323222 AUDIO DUB Button 
K413F 23002200  SRS-E2 505 
9001; 9094, Leaf Switch 


9. MAIN BASE ASSEMBLY 


B102 70328203 Pinch Lock Lever 
B105 70351203 Pinch Lock Spring 
В106 70351214 Play Lever Spring 
B110 70351205 Pause Lever Spring 

8111 70358003 Remote Control Pause Pusher 
B112 70328174 Cam Follower Lever Ass’y 
В113 70328245 Shift Lever Ass'y 
B115 70328070 Detect Lever Ass'y 
B116 . 20351207 Detect Lever Spring 
В117 70328072 Roller Plate Ass’y 
B117C,B118 70328102 Loading Ring Roller 
B117D,B119 70328115 Loading Ring Upper Roller 
B123 70351214 Play Lever Spring 
B125 70328213 Slack Lever Ass'y 
B127 70351202 Slack Lever Spring * 
B129 70351315 Pause Spring 
K143 70351206 Сат Follower Spring 
B205 70351209 AUDIO DUB Switch Lever Spring 
B304 70335012  Capstan Flywheel Ass'y 
B305 70335003 Сарзїап Cap 
B306 70328104 Oil Reserver 
B319 70342048 Capstan Belt 
B323 70341243 Motor Pulley Ass’y (A) 
B323 _ 70341244 Motor Pulley Ass'y (B) 
B323 70341245 Motor Pulley Ass'y (C) | 
B323 70341246 Motor Pulley Ass'y (D) 
B323 70341247 Motor Pulley Ass'y (E) 
B323 70341248 Motor Pulley Ass'y (F) 
B323 70341249 Motor Pulley Ass'y (G) 
B401 70312026 Loading Ring Ass'v 
B404 70322037  Pinch Roller Ass'y 
B406 70348040 Roller (4 PCS) 





MECHANICAL PARTS LIST 


LOCATION 


NUMBER 


PART 
NUMBER 


703 12033 
70342059 
70125051 


70311045 
70321320 
70321264 
70321082 
70321093 
70420007 
70125047 
70125034 
70125043 
70213015 
70183007 
70182014 
70183008 


DESCRIPTION 


Loading Drive Ass'y 
Loading Belt 
Capstan Drive Motor 


. CYLINDER ASSEMBLY 


Cylinder Ass’y 

Video Head Disk Ass'y 
Upper Cylinder 

Tape Holder 

Washer 

Dew Sensor 

Cylinder Motor 

Rotor 

Stator 

Heater 

Inlet Guide Plate (Lower) 
Audio/Ctl Head Ass'y 
Fully Width Erase Head Ass'y 
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A701 
A702 
A703 
A704 
A705 
A706 
(Y 101) 
(Y 101) 
(Y 101) 
(Y 103) 
(Y104) 
(Y 104) 
(Y 104) 
(Y 107) 
(Y113) 
(Y120) 



















LOCATION 
NUMBER 








PART 
NUMBER 


. PACKING ASSEMBLY 


70913045 
70921032 
70921033 
70922017 
70922018 
70921038 
70941104 
70491105 
70941106 
70942030 
70942031 
70942032 
70942033 
70168035 
70148005 
70923012 
70933020 





DESCRIPTION 





Carton Box 

Cushion Front 

Cushion Back 

Protect Sheet 
Polyethylene Bag 

Tray 

Owner's Manual (E) 
Owner's Manual (D) 
Owner's Manual (F) 
Caution Sheet 

Quick Reference Card (E) 
Quick Reference Card (D) 
Quick Reference Card (F) 
Cable, for PAL/SECAM 
Remote Control Hand Set 
Dust Cover 

Cover 
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WIRING DIAGRAM ОҒ VIDEO CIRCUIT (PW2109) 
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ver PW 2109 VIDEO CIRCUIT BOARD 
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WIRING DIAGRAM OF SERVO AND LOGIC CIRCUIT (PW2110) 
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и 501 PW 2110 SERVO & LOGIC CIRCUIT BOARD 
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WIRING DIAGRAM ОҒ SPEED CONTROL CIRCUIT (PW2117) 
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ино, РУ/2117 SPEED CONTROL LOGIC CIRCUIT BOARD 
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WIRING DIAGRAM OF AUDIO CIRCUIT (PW2108) 
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vir PW 2108 AUDIO CIRCUIT BOARD 
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WIRING DIAGRAM OF POWER CIRCUIT (PW2237) 
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WIRING DIAGRAM OF DISK DRIVE CIRCUIT (PW2115) 
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WIRING DIAGRAM OF SELECTOR CIRCUIT (PW2139) 





226 





ЕЕЕ ЕЕ ШЕШ ЕЕЕ ЕЕЕ ЕГ 

ІНЕН НЫН > | 

< |е + 5 + vor РМ2139 SELECTOR CIRCUIT 
lel [oloje] 1ч еее | әјә [о] |] $ = = 

















= а oe асынан 
| ЁШЕ АТА 
9005 созо 
ВОЗО 8201/4 26Д1015-Ү 470p (16У) 


8920 Ж "i L007 + 
2; е” ГІШ. соз? 
ТВЕ- 6702 кога 
1027 N>, (6, 1000160) $ 47K 
O LSK соз, Lol2 coss 
56P PL-!8 IOP(UJ) 
Qv | 


9004 аә 


С021 





MEMORY 












C020 СОЮ ROIS RO25 101 ЈЕ 

47Р 47P ІК 270 рі-І4ТР-і2| 
2002 I! у О 

5.5МН: 

VIDIO TRAP 3 Loos js 004 

PL-12 ESSA z 

















САО? І2ОР(Ц0) RB29 
015-Ү квоөә оок 
ў 


Е. 
MER 
i <= ` “sN £ 


4 О <<, 'RBIH RB3O 

О BOS OV ІК 
55^ с 18 B-v" овог S“ RBI2 i 

SATOI а 100K 
DBO 
ay 22и 9803 |5|655 
50Уђ 2541015-у 
TRES 
C805 






nog SOUND TRAP 


(gj MM84 IP 
MEMORY 


РОО6 
— | роо 207] 
[2 емо BLU 
—[5]угбєб our| 
413165У је 


28 








E 








REGULATOR 


РВОЗ 


|VHF BAND Sw [ВЫ 
UHF BAND SW 
Tunno Қ 
Гено | 


%25У BAND SW 


+ 16.6 V 













ВЕННЕВВ 


Гг” TA7607A P 
со 
0.001 


REO4 ro QEOI CEO4 = CEOS 


V2RI8 IOO 0.01 
8 кақ. 02520797 00 T 


СЕО6 
I + Б +16.5V 
>. оо! CEIO REOS 
(250 о.о! IRL3K |15 4 








+ REO6 саат CEOS | REOB = tLcE07 СЕОВ 
22 ` @6.2К 0.0! F 36K 2.25 ТО, 
{бом ub sb 3.3k око I 
APCSTIAJC REOS 
cFoe !sok 
0.01 " 
^ 
соз5 
47, 


д 
(25у) pi 


227 


WIRING DIAGRAM OF CONVERTER CIRCUIT (PW2087) 
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WIRING DIAGRAM OF SETTING CIRCUIT (PW2187) 
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WIRING DIAGRAM OF SWITCH CIRCUIT (PW2116) 
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WIRING DIAGRAM ОҒ CONNECTOR CIRCUIT (PW1720) 
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WIRING DIAGRAM OF TIMER CIRCUIT (PW2112) 
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WIRING DIAGRAM OF PLUNGER CIRCUIT (PW2114) 
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WIRING DIAGRAM OF LEAD SWITCH CIRCUIT (PW1719) 
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WIRING DIAGRAM OF LOADING CONNECT CIRCUIT (PW1788) 
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WIRING DIAGRAM OF LEAF SWITCH CIRCUIT (PW1852) 
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WIRING DIAGRAM OF PAUSE CIRCUIT (PW2113) 
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